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PREFACE. 


'THE author of the present volume has been in the 
habit for many years of closely attending to the Dis- 
eases of the Urine; and the following pages exhibit an 
outline of his observations on the subject. With his 
own observations, the principal facts and opinions of 
others have been likewise incorporated ; while, on the 
othér hand, to avoid controversy, whatever appeared 
doubtful has been in general.omitted without remark. | 


It was his original intention to prefix an historical 
introduction respecting the urine, with a. detailed ac- 
count of the chemical experiments on which many of 
his peculiar views are founded; but upon reflection, 
he was induced to relinquish both these objects for the 
present, and to confine his attention chiefly to practical 
points. Chemical details could not, indeed, be alto- 
gether avoided, because chemistry constitutes the very 
basis on which the whole superstructure is founded; 
care, however, has been taken to render them as plain 
and concise as possible, and thus to present such a view 
of this part of the inquiry as may be intelligible to 
the general reader. 


To establish new views on medical subjects is almost 
too much for an individual to hope. "The author there- 
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fore, has chiefly confined himself to ?l/ustration; and, 
leaving it to the profession at large to establish his con- 
clusions (if they are capable of being established), rests 
in the mean time perfectly satisfied that justice will be 
done to his attempts. 


The author's steady aim throughout his researches 
has been to arrive at truth ; and whoever will direct him 
to this object, where he has failed to reach it, will be es- 
teemed a friend. He never aspired to perfection ; but 
if he has succeeded in throwing some light on the pa- 

-thology of these important diseases—if he has furnished 
a clue by which their pathology may be still further 
extended —if he even convinces a single . indivi- 
dual, that it is impossible to know any thing about 
the diseases of the urine, without repeated and careful 
examination of that secretion, he will not deem his 
- labours altogether useless. 


Southampton-street, Bloomsbury-squarc, ..- 
19th December, 1820. 
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INTRODUCTION, 


Presenting a contrasted View of the Elementary 
Principles of. the Human Urine and Blood. 


Iw order to exhibit the peeuliarities of the urine, 
and the morbid conditions to which it is liable, in 
 & more striking point of view, l purpose, in the 
following sketch, to consider the various principles 
which enter into its composition, with reference to 
those entering into the composition of the blood 
from which it is formed. . Hence it will be neces- 
sary to premise a summary description of these two 
fluids. 

Blood is that well-known red fluid existing in cer- 
tain vessels (hence denominated blood-vessels), from 
which all animal products are formed. — Its consis- 
tence is somewhat thick, and it has a saponaceous 
feel. Its taste is slightly saline, and its odour pecu- 
liar, and. more or less strong in different animals. 
.. Its specific gravity varies in the same animal at dif- 

ferent times ; but, generally speaking, the specific 

gravity of human blood may be $aid to be between 
1:030 and 1:050. "Though blood, as it circulates 
B 
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through the body, seems to be a homogeneous 
fluid, it appears under the microscope to be hetero- 
geneous, and presents the appearance of solid red . 
particles, of a globular figure, diffused through a' 
colourless liquid. Blood, when removed from the 
body, in a very short time spontaneously undergoes 
a remarkable change, termed coagulation. | By 
this process it is separated into a fluid of a yellowish 
colour and slight tenacity, called the serum, and 
into a coagulum, more or less firm, of a dark red 
colour, called the clot, or erassamentum. "| By a 
further examination it is found that this clot con- 
sists of a mixture or compound of two principles— 
the solid red particles above mentioned, and a 
white elastic fibrous matter termed fibrin.* 

On exposing the fluid, or serous portion of the 
blood, to the temperature of about 160?, it also 
becomes a white opaque solid, like the albumen ovi 
similarly treated, and having similar properties. 
It is not, however, pure albumen ; for ifit be cut 
into pieces, and placed in a funnel, we shall find, 
after some hours, a small quantity of fluid ooze 
from it, which is incapable of undergoing coagula- 
tion by heat, and possesses other peculiar properties. 
"This fluid, which is termed. the serosity, may also 


* According to the recent observations of Mr. Bauer, the 
Jibrin, or coagulable lymph, as it is frequently termed, origi- 
nally exists in the blood in the state of very minute wAite 
globules. | 
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be obtained by boiling or well washing the coagu- 
lated serum in water. Various opinions have been 
maintained by different chemists respecting the na- 
ture and composition of this portion of the blood ; 
but it isadmitted, I believe, by all, to consist of 
various salts, and some. peculiar animal. matters. 
The most recent opinion on the subject is that of 
Berzelius, who states it.to consist of soda. holding 
albumen in solution, of muriates of soda and potash, 
of lactate of soda, and of a peculiar animal matter 
which always aecompanies the lactates. 
Blood then appears to consist of 


Water, 

Solid red particles,) From the similarity of their che- 

Fibin | mical properties, termed by Ber- 
i : zelius, the aibuminous principles of 

Albumen, the blood. 


Lactate of soda, and some peculiar animal mat- 
ers, which, aecording to Berzelius, always 
accompany it, 
Muriates of potash and soda. 
| All of which, exeept the red particles, and perhaps 
the fibrin, are held in a state of solution whilst cir- 
- eulating in the living body. 

'The red particles of the blood, when burnt, yield 
iron, and a small proportion of the earthy phos- 
phates. Albumen and fibrin, when burnt, yield 
traces of the sulphates and phosphates, but none 
of iron. Now albumen is known to contain a small 
proportion of sulphur in some unknown state of 

B 2 
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combination; and Berzelius thinks, with great 
reason, that the sulphates, phosphates, and oxide 
of iron, obtained by incinerating albumen, fibrin, 
and red particles of the blood, existed originally 
in these principles in the states of sulphur, phos- 
phorus, caleium, and iron. 

The specific gravity of serum has been stated to 
be at à mean about 1:028. Dr. Marcet makes it 
a little higher, or 1:0295. The specific gravity of 
fibrin appears to be somewhat less, since it usually 
swims in the serum ; whilst that of the red particles 
is greater, as appears from their sinking in that 
fluid. 

The proportion of these ingredients to one ano- 
ther seems to: vary considerably, at different times, 
in the blood of the same person. "The most usual 
proportion of the crassamentum to the serum is about 
1to3. Haller fixed the extremes at.1 to 1, and 
1to4. "The proportion of the colouring matter to 
the fibrin, Berzelius found in one instance to be as 
1:8 to 1; but the proportion is evidently very 
variable. | 

The Une is a fluid formed from the blood 
by the operation of the kidneys. I shall not 
here inquire into the mature of this operation, 
but proceed at once to describe the urine as it 
exists in its healthy state. Human urine, when 
recently voided and still warm, is a transparent fluid. 
of alight amber colour. At this time its odour is 
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aromaàtie, and somewhat resembles that of violets ; 
but the taste is bitter and disagreeable. As it 
cools, the aromatic smell leaves it, and gradually 
gives place to another, which is peculiar, and well 
known by the name of urinous. ln a few days, 
this is succeeded by another, which has been com- 
pared to that of sour milk. At length this also 
gradually disappears, and is finally succeeded by a 
foetid alkaline odour. 

Healthy urine, when first voided, reddens lit- 
mus paper; and has, therefore, been generally con- 
sidered as containing a free acid. Its specific 
gravity has been estimated at a mean to be about 
1:0125. It is one of the most heterogeneous fluids 
known, as the following results of an elaborate 
analysis by Berzelius will show. 1000 parts of 
healthy human urine consist of 
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S&] and animal idbtoliinnt "-— 17:14 
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Besides these ingredients, which appear to be 
essential to healthy urine, this secretion in different 
diseases has been found to eontain albumen, fibrin, 
and the red particles of the blood; nitric acid, 
various acids formed from the lithie, oxalic. acid, 
benzoic acid, and carbonic acid ; xanthie oxide, cystic 
oxide, sugar, bile, and pus. Perhaps what we have 
said on the composition of these two fluids will be 
rendered more striking by the following contrasted 
tabular view of their constituent principles : 


Broop Unis contains, 
contains —. Healthy, Diseased, 
Water. . | Water | 
Albumen, fibrin, ———— Albumen. Fibrin, 
red particles, Red particles. 
—— Urea. 


| 


Lithic acid. 
————— Nitric acid. Ery- 
thric acid.  Pur- 
puric acid. Ox- 
alicacid. Benzoic 
àcid. —Carbonic 
"acid. Also xan- 
thicoxide. Cystic 
! M oxide. Sugar.Bile. 
Lactic acid, and its | Lactic acid, and its 
accompanying a-| accompanying a- 


ill 


Bil 


| 


nimal matters, nimal matters. 
Mibdcooeiticniins Mucus of the blad- 
der. 


———À ———— Pus 

Sulphur, Phospho- | Sulphuric acid. 

rus.  Muriatic|  Phosphoric acid. 

acid. Fluorine?| ^ Muriatic acid. 
Fluoric acid ? 
Potash. Soda. Lime. | Potash. Soda. Am- 

Magnesia. Silex? | . monia. |. Lime. 
Magnesia. Silex? ! 
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PRINCIPLES OF THE URINE. 7 
l1. Jl'ater forms the basis of the blood and urine, 
as well as of all animal fluids. When its quantity, 
however, is raised or depressed above or below a 
certain standard, it becomes a source of disease, 
especially in the urine. "Thus there is sometimes 
a simple inerease of the watery portion of the urine, 
while the other principles remain the same, or 
become much diminished ; as in hysteria and various 
nervous affections. Sometimes the increased flow 
of urine is accompanied by an increased proportion 
of a natural ingredient, as of urea, or of unnatural 
ingredients, as of albumen or sugar. On the other 
hand, tlie proportion of water in the urine is not 
unfrequently very much diminished below the na- 
tural standard, as in the various forms of urinary 
suppression. Sometimes, when the cause of this 
suppression is mechanical, the ürine is simply di- 
minished in quantity, while its composition and 
quality remain the same: at other times the sup- 
pression is connected with deranged action of the 
kidneys; and in these cases, while the proportion 
of water is diminished, those of the.other ingre- 
dients are relatively much increased, as happens in 
various forms of gravel and caleulus.  J/atery 
urine is usually limpid and colourless, and may be 
readily known by its low specific gravity, and the 
ünnatural quantity in which it is voided. 
2. Albumen, fibrin, and the red particles, 
which constitute the great bulk of the matters 
existing in the blood, are never met with in healthy 
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urine. But in certain diseases, as in some varie- 
ties of dropsy, the urine becomes albuminous; and 
occasionally, not only albumen, but even fibrin 
and red particles, pass through the kidneys un- 
changed. It may be proper, however, to observe, - 
'that the albuminous matters found in the urine 
are usually more analogous to those of the chyle 
than of the blood, as will be more particularly 
shown hereafter. 

- Urine containing chylous albumen is generally 
pale coloured, and, on being exposed to a tempera- 
ture of about 1507, becomes opaque, and deposits 
this principle in a coagulated state. "The effect is 
increased by the addition of an acid, especially the 
nitrie acid ; but the most delicate test of albumen 
is dilute acetic acid, and the prussiate of potash. 

Bloody urine is of course likewise albuminous ; 
but is always more or less of a dark colour. 

3. Urea. "This principle is peculiar to the 
urine, and is formed by the action of the kidney 
from some of the constituents of the blood, perhaps 
the albumen. "The colour and other sensible qua- 
lities of the urine were formerly ascribed to this 
principle; but Berzelius showed, many years ago, 
that urea was colourless ;* and in 1817, a paper 
was published by me,] in which it was shown that 
this principle is not only colourless, but has no 


* View of the Progress and Present State of Animal 
. Chemistry, p. 101. 
T Med. Chirurg. Transactions, viii. p. 529. 
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remarkable smell nor taste. Notwithstanding this, 
however, nothing is more common in conversation, 
and even in books, than to find the old opinion 
maintained. "To counteract this error, therefore, 
I think it proper to re-publish my. description 
here. | 

* Urea most commonly assumes the form of a 
four-sided prism.  lts crystals are transparent and 
colourless, aud have a slight pearly lustre. lt 
leaves a sensation of coldness on the tongue like 
nitre. Its smell is faint and peculiar, but. not 
urinous.. ltis neither sensibly acid nor alkaline. 
It undergoes no apparent change on exposure to 
the air, except in very damp weather, when it 
slightly deliquesces, but does not seem to be de- 
composed. Exposed to a strong heat, it melts, 
and is partly decomposed, and partly sublimes, 
apparently unaltered. "The specific gravity of its 
erystals is about. 1:350. 

* Water at 60? dissolves more than its own 
weight of urea; and the solution exposed to the 
air for several months underwent no change. .Boil- 
ing water dissolves amy quantity of it whatever, 
and the urea does not appear to suffer any change 
at this temperature. Alcohol (specific gravity :816), 
at à mean temperature, dissolves about 20 per cent. ; 
and, at a boiling. temperature, more than its own 
weight; and the urea separates, on cooling, in a 
crystalline form. It is very sparingly, if at all, 
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soluble in sulphurie ether, or the essential oil of 
turpentine, though these fluids are rendered 
opaque by it. : 

*'l'he pure fixed alkalies and alkaline earths de- 
compose it when heat is applied and water present. 
The result is chiefly carbonate of ammonia. It 
unites with most of the metallic oxides. Its com- 
bination with the oxide of silver is greyish, and 
detonates on being heated, and the oxide is reduced. 
It does not seem, however, to be alone capable of 
decomposing any metallic salt; but in order to 
effect the union, the aid of double affinity is 
necessary. lt combines with nitrie acid, and forms 
a crystalline compound, but sparingly soluble in 
water, and which has been long known to chemists. 
It forms also a similar compound with oxalic acid. 
In neither of these compounds are the acids neutral- 
ized." ! 

An exeess of urea in the urine seems to be 
charaeteristie of a peculiar form of disease, to be 
described hereafter. 'The mode which I commonly 
use to detect an excess, is to put a little of the urine 
into a watceh-glass, and add to it carefully nearly - 
an equal quantity of pure nitric acid, in such à 
manner that the acid shall subside to the lower 
part of the glass, from its greater specifie gravity, 
and allow the urine to float above it. If sponta- 
neous erystallization takes place, an excess of urea 
is indicated; and the difference of excess can be 
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inferred, near enough for practical purposes, by 
the greater or less time which elapses before the 
crystallization takes place, which time may vary 
from a few minutes to two or three hours. Such 
urine is commonly, but not always, of a pale colour. 

I know of no disease characterized by a diminished 
proportion of urea. It is true, that in diabetes, 
and some other diseases of the urine, very little 
urea is present; but the same holds with respect 
to the other principles, many of which are deficient 
in such urine as well as urea. Hence the absence 
of urea can scarcely be considered as characteristic. 
It has been said, also, that in hepatitis this prin- 
eiple is deficient; but this by no means accords 
with my experience. In fact, I am disposed to 
assert that generally in this disease there is an 
excess of urea in the urine, rather than a de- 
ficiency. : 
- 4. Lithic acid. Lithie, or urie acid, is not 
found in the blood; but it appears to be a constant 
constituent of healthy urine, in which fluid it 
exists in a state of solution at all ordinary tem- 
peratures. In a pathological point of view, this 
acid is, perhaps, of more importance than any 
other. I shalltherefore enter rather minutely into 
its history under the two following heads: a. Its 
mode of existence in healthy urine; 5. The mo- 
difications which it is capable of undergoing. 

4. lt has been before stated, that fresh human 
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urine reddens litmus paper, and that in consequence 
it has been supposed to contain a free acid. In 
inquiring into the cause of this acidity, Berzelius 
remarks, *as by the laws of chemical affinity the 
acids of the urine will unite with any alkali that 
may be present, and saturate themselves with it in 
the order of the force of their respective affinities, 
it must follow, that when the quantity of alkali is 
insufficient to saturate all the acids present, the 
weakest acids must be those that will remain un- 
combined and will give the urine its acid proper- 
ties. Phese, therefore, must be the /actic and 
the uric." * | 

Thus it appears to be the opinion of this emi- 
nent ehemist, that the lithic acid exists in the 
urine, at least in part, in a pure state, and, con- 
sequently, that it is held in solution merely in 
virtue of its solubility in water; and this I believe 
is the general opinion upon the subject. On re- 
fleeting upon this opinion, however, it seemed to 
me very improbable, for the following reasons :— 
First. Aceording to the analysis of Berzelius, 
1000 parts of healthy urine contain in solution 
one part of lithic acid ; but Dr. Henry states, that 
one part of lithie acid requires, at 60^, at least 
1790 parts of water to dissolve it. Now, how are 
we to reconcile these two statements, on the sup- 


* Med. Chirurg. "Trans. iii, p. 257. 
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position that lithie'acid exists in the urine ina 
pure state? Secondly. 'The addition of any acid 
to the urine, even the carbonie, as 1s well known, 
throws down the lithie acid. How is it possible 
to explain this faet, except on the supposition that 
the new acid combines with something retaining 
the lithie aeid in solution, which, being set at 
liberty, is thus incapable of remaining any longer 
in solution, and is consequently precipitated in the 
solid form. 'Thirdly. "There is no instance known 
in which lithie acid. is secreted. in a pure state: 
birds, serpents, &c. always secrete it in combina- 
tion with ammonia; in the gouty chalk-stone it 
is secreted in combination with soda. "To suppose, 
therefore, that the human kidney secretes lithie 
acid in a pure state, is to suppose an exception to 
a law which appears to be very general. Lastly. 
The lithate of ammonia often does exist in large 
proportions in human urine, as is proved by the 
fact that many of the amorphous sediments consist 
chiefly of that compound, as will be shown here- 
after. On reflecting upon these cireumstances, I 
was induced to make some experiments on the 
subject, the result of which has been such as to 
render it probable that the lithie acid in healthy 
urine exists in a state of combination with ammo- 
nia, and that in reality this fluid contains no un- 
combined acid at all. 

"Thus, with respect to the solubility of lithie 
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acid in water, I find that this principle, when pure; 
requires about six times more water to dissolve it 
than has been stated by Dr. Henry, or at least 
10,000 times its own weight at 60?; a fact which 
adds much to the improbability of the common 
opinion. On the contrary, the lithate of. ammonia 
requires only about 480 times its weight at the 
same temperature; and if to the solution any acid 
be added, the lithate is immediately decomposed, 
and the acid precipitated in the solid state; just 
as happens to the urine when similarly treated. 
Further, the lithate of ammonia, when in solution, 
reddens litmus paper; and what is singular, and 
scarcely would have been expected, is likewise ca- 
pable of existing in the same solution with a solu- 
tion of the super-phosphate of ammonia, which, as 
is well known, has likewise the property of reddening 
ltmus paper. Now, as the phosphate, or rather 
super-phosphate of ammonia exists in healthy urine, 
this fact, taken in conjunction with the others, en- 
ables us to aecount very satisfactorily for the two im- 
portant points in question, namely, the property of 
reddening litmus paper possessed by that fluid, and 
also for the permanent state of solution in which 
the lithic acid is held in it; both of which appear 
inexplicable on the common opinion. Further, 
if we evaporate healthy urine slowly, as, for exam- 
ple, under the receiver of an air-pump, with sul- 
phurie aeid, the lithate of ammonia is deposited on 


"- 
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the sides of the vessel in abundance, im the form 
of an amorphous sediment ; whereas, if this acid 
existed in the urine in. the pure state, it should 
be deposited in a pure crystalline form. | Lastly, 
the suppositioh that the lithie acid exists in the 
urine in the state of lithate of ammonia, will en- 
able us to throw considerable light on the pheno- 
mena presented by.the urine in different diseases, 
as will be shown hereafter. 

b. On the changes which lithic acid is capable 
of undergoing.—1. W hen nitrie acid, diluted with 
about an equal bulk of water, is poured upon pure 
lithie acid, and à moderate heat is applied, an 
effervescence takes place, and the lithic acid is dis- 
solved. If we concentrate this solution by a gentle 
evaporation, we obtain transparent colourless crys- 
tals, which have been found to constitute a peculiar 
acid, and have been hence. named by M. Brugna-. 
telli, who first described them, eryzhric acid.* 
2. If into a strong solution of these crystals in 
water, whilst boiling hot, we carefully drop pure 
ammonia, the solution acquires a beautiful purple 
colour, and crystals of purpurate of ammonia 
speedily begin to form and subside. 3. If these 
crystals are treated by means of potash and sul- 
phurie acid, in à manner formerly described by 
me, pure purpuric acid 1s obtained in the form 


.. * Giornale di Fisica, 1818. T Philos. Trans. 1818, p. 420. 
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of a yellowish or eream-eoloured powder. Such is 
a part of the series of changes which lithie acid is 
capable of undergoing, and apparently does undergo, 
in the human body in different diseases, either by: 
the action of the kidney, or the natural operation 
of the various principles existing in the urine upon 
one another, as we shall now attempt to explain. 

The amorphous, or unerystallized, sediments, usu- 
ally denominated pink and /ateritious sediments, 
and supposed by Proust to constitute a peculiar 
acid, which he named the rosacic, have been long: 
known. "These I find, by well-known methods, to 
consist essentially of the /thate of ammonia, and 
sometimes of the Jithate of soda.  'They owe their. 
colour partly to the colouring matter of the urine, 
to be described hereafter, and partly (in some 1in- 
stances apparently almost entirely) to the parpurates 
of the same bases. 1 acknowledge that it is diffi- 
cult, or indeed almost impossible, to prove these 
latter points by direct experiment; but the follow- 
ing observations will, I think, place their truth 
beyond a doubt. 

When pure lithate of ammonia is diffused 
through fresh healthy urine, it attracts to itself a 
portion of the colouring matter of that fluid, and 
falls down in the state of a yellowish powder. 
But if the least quantity of a solution of an 
alkaline purpurate be added to the urine, such is 
the affinity of the lithate of ammonia for this 
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colouring substance, that it immediately attracts the 
purpurate to itself, and assumes the form of a red 
or-pink. powder, more or less deep, and varying in 
tint according to'the purpurate employed. . From 
these. observations it is evident that, if ever. the 
purpurates exist in the urine when amorphous 
sediments are precipitated from it, these sediments 
must necessarily become more or less tinged by 
them.. To establish the. point in question, there- 
- fore, we have now only to render it probable that 
the purpurates do exist in the urine ! ander certain 
cireumstances of disease. 

l have shown elsewhere,* that the pink aud. 
lateritious. sediments. occasionally | contain | nitric 
acid in some peculiar state of combination. Now 
the purpurie acid, or rather the purpurate of am- 
monia, is only lithie acid modified by the action of 
the nitric. acid.. If, therefore, nitrie acid and li- 
thic acid exist in the urine together, it is exceed- 
ingly probable, or rather certain, that at the tem- 
perature of the human body, a portion of the lithie 
acid will be acted on by the nitrie acid, and con- 
verted into purpurate of ammonia. "These facts, 
then, especially when taken into account with the 
absolute identity of tint, are, I think, sufficient 
to convince every impartial reader that the pink 
amorphous sediments owe their colour chiefly to 


* Med. Chirug. Trans. ix. p. 481. 
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the alkaline purpurates, though from the cireum- 
stance of their being merely as it were dyed "with 
the purpurates, these cannot be separated; and 
thus actually be demonstrated to be present. 

"In some forms: of disease the urine does really 
eontain' an uncombimed acid, as will: be poirited 
out hereafter; and in this ease the lithate of àm- 
rüonia 'is'decomposed, "and the lithie acid: depo- 
sited in-a crystalline form; and nearly pure ; -thüs 
king the disease called gravel ^ ^ ^7 os 
"The lithie^a8cid and its compounds say be 
easily detected by the above singular propérties: 
When they exist abundantly in'the urine; this 
fluid is almost invariably of a/deep colour; aud if 
at the same time a free acid be present, the urine 
is for the most part pP veiba ' arid 
free from mucus. Dcus. sand ditto rn 

8. O«alic acid. . 'This "m is néither toisido in 
the blood nor in healthy urine.: Tt is secreted in 
some forms of disease; but whether in'a free state 
is not known, as it always oecurs in combination 
with lime, which, from its great affinity for that 
earth, it may be supposed to get from the urine: 
The orvalate of. lime, in some rare instances, forms 
gravel, and not unfrequently caleuli. When burnt, 
it yields quick-lime; or if boiled with an excess of 
sulphurie acid, the oxalic acid may be obtained in 
a separate state; and thus be pss distinguished 
by its properties. 
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-. 9. Benxzoic acid... : "This acid: does nót exist in the 
blood nor in healthy liuman urine. Tt has been stated 
by Scheele to exist-occasionally in the urine of chil- 
dren; but this is doubted by Berzelius, and I think 
with great. reason, as I have never myself met with 
an instance of its occurrence. | Proust informs us 
that this acid may ;be obtained from the urine. in 
which it exists by concentration. . [t may. be easily 
recognized by its proneness to assume the erystal- 
line form aud by its volatility, properties not pos- 
sessed in common by any elementary pr inéiple. exist- 
ingin the urine. |——. 

10. Carbonic acid. : This. acid. has dá sididid 
by Mr. Brande to. exist. in the human urine ;. but 
the opihion was called: in: question by. Berzelius. 
Some late: experiments, however, of. Dr. Marcet, 
render it probable that under certain cireumstanees 
carbonic acid really exists in this fluid ;* and: I 
have myself seen small calculi discharged. from the 
bladder composed principally of the earbonate of 
lime. The existence of this acid in the urine may 
be:shown by placing it under the receiver of an 
air-pump, with lime water, in the manner described 
by Dr. Marcet. | 

11. Xanthic oxide... 'T'his name hl been given 
by Dr. Mareet to a substance constituting the 
chief bulk of a small renal calculus. It does not 


* Essay on Calculous Disorders, page 159, first ed, 
c 3 
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exist in the blood, and has never, as far as I know, 
been observed in the urine but in one mstance, 
and consequently must be extremely rare. t 
seems to be nearly allied to lithie acid. It derives 
its name from its property of yielding a lemon 
yellow colour when treated: with nitric acid, a pro- 
perty by which it may be distinguished. 

12. Cystic oxide. . 'This substance is peculiar to 
the urine, and sometimes forms entire: caleuli. 
Such ealeuli are rare; and no instance is on record 
in which it has been observed in any other state. 
Cystic oxide may be distinguished by its solu- 
bility in acids and alkalies, and by the characte- 
ristic odour it yields when burnt. 

13. Sugar.  'Phis principle: is not found in 
the blood even of individuals labouring under 
diabetes, in whose urine it exists in the greatest 
abundance; nor is it a constituent of healthy urine. 
The sugar of diabetic urine differs in its appear- 
ance from common sugar, and approaches more 
nearly to the sugar of grapes. "This principle may 
be suspected to exist in pale urine when its specific 
gravity is above 1:080. . A large quantity of sugar 
may, for the most part, be readily discovered by the 
Sweet taste which it imparts to that fluid; but 
when in small quantity, its presence is with diffi- 
eulty deteeted. | Urine containing a large propor- 
tion of sugar, is generally pale coloured, and its na- 
tural ingredients are much diminished in quantity. 
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14. Bile. In certain diseases, and particularly 
jaundiee, this fluid' seems to find its way into the 
urine in small proportions. Such urine is generally 
of a deep brownish red colour when in considerable 
quantity, and viewed by transmitted light; but 
when examined in small quantity, it lias sometimes 
a greenish appearance. A piece of white linen is 
well known to be stained yellow by such urine; and 
the addition of muriatic acid renders it green. ..Of 
the two, the latter appears to be the most delicate 
and unequivocal test. | | 

15. Lactic acid, and its accompanying animal . 
matters. 'These principles, according to Berzelius, 
exist both in the blood and the urine ; thus passing 
through the kidney without undergoing any change. 
According to this eminent chemist, also, it is 
chiefly to these principles that the urine owes its 
sensible qualities of smell. and colour; and he 
aseribes likewise principally to the presence of pure 
lactie acid its property of reddening litmus paper, 
as before stated. I would not be understood to 
deny either of these points; but I confess I have 
never been able to satisfy myself of them so com- 
pletely as I could wish. We have seen above, that 
the property of reddening litmus paper. possessed 
by the urine, may be aecounted for on other 
| principles: and as. to the colour of the urine, 
I have stated that this appears to be some- 
times owing, in part at least, to the presence of 
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the purpurates. I admit, however, the: existence 
of a colouring principle in the urine, besides the 
purpurates; but, as far as I know, it has never 
been obtained in a separate state.*  'The colour of 


* [ have sometimes thought that a great many of the phe- 
nomena presented by the colouring principle of the urine 
cannot be explained, except on the supposition that it is of 
two distinct kinds. "Thus, if we add pure lithate of ammonia 
to healthy urine, we find that it invariably acquires a certain 
colour, more or-less deep, and precisely of the usual tint of 
lithic acid calculi. If we perform this process repeatedly, 
by adding fresh portions of the lithate of ammonia to the 
same urine, we find that the lithate of ammonia is rendered 
paler and palér every time, and at length ceases to acquire 
colour: yet, what is singular, that the apparent colour of the 
urine is very little different from what it was at first. Now, 
how ;are we to explain this circumstance, except upon the 
supposition that there are at least two species of colouring 
matterin the urine; one of which has an affinity for the 
- lithate of ammonia, and the other none at all? It is to the 
first of these species of colouring matters that lithic acid 
calculi appear chiefly to owe their colour; and the tint is very 
peculiar and characteristic. : The other: species of colour- 
ing matter appears to be ill defined, and of uncertain com- 
position: yet both of them are evidently somehow or other 
connected with lithic acid, as they soon disappear after 
that. principle becomes deficient in the urine, as in diabetes, 
when the phosphates are deposited in excess, &c. in which 
diseases the urine is invariably of a pale colour, Hence it 
is not improbable that these different colouring matters are 
intimately connected with one another, as well as with lithic 
acid. | ! 
'Brugnatelli has lately made some remarks on the co- 
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the urine, however, is liable to be modified, by the 
nature of the ingesta, and a variety of other. cir- 
cumstances. . | 

: "The; cause of the. peculiar smell of vn ürimné 
hasindver been explained; but. it. is probably con- 
neeted with some undefinable compound into which, 
if.I am: not niüstaken, sulphur, PEN and 
azote, largely enter. ia 

36: 4Mucus. |. "This nidde a of« eourse, does not 
exist. in the blood, but is derived from. the mucous 
membranes lining the:urinary passagés and bladder. 
In.a pathological point of view, this mucus is..of 
the utmost. importance; especially when. the urine 
deposites the phosphates ; in which case. tlie mucous 
meinbranes, more particularly of the "bladder, are 
usually in a high state of irritation, or actual disease. 
In such cases a large quantity of an unnatural ad-. 
liesive. mucus is secreted, which becomes intimately, 
intermixed with the earthy matters, and by acting 
as:a sort of cement, renders them :more liable to. 
adhere.together, and. form | coneretions. ... There is | 
no: chemicál test which. will enable us to distinguish 
between healthy and. diseased. mucus; but a great. 
deal of important. information may be derived from 
the-different appearances assumed. by.this principle. 
Unfortunately, however, by far the. greater part 
louring matters of the urine; but they áre very littlé to the 
purpose... Giornale di Fisica, i.. p. 132. 


94 INTRODUCTION. 


of these appearances will not admit of description, 
but can be learnt only by personal experience. 

l7. Pus. 'Lhis principle is sometimes met with 
in the urine. When accompanied by blood, it 
may in general be concluded to be derived from 
an abscess, or some similar affection. ^ 'There are, 
however, exceptions to this; and in forming our 
opinion, as in all similar cases, other cireumstances 
should be taken into aecount. )Mucus and pus 
appear to run into one another by imperceptible 
grades, and almost always exist together in the 
same urine: hence they are distinguished from one 
another with great difficulty. A principle so 
nearly allied to pus is derived from the mucous 
membrane of the urethra, in certain diseases, that 
it cannot be distinguished from purulent matter by 
any means at present known. "Thus, like pus, it is 
composed of particles ; and when diffused through 
à fluid, renders it opaque, and at length subsides 
to the bottom in a state more or less pulverulent. 
The muco-purulent matter" in question, however, 
is seldom accompanied with blood ; and this cireum- 
stance, and the history of the disease, will com- 
. monly enable us to distinguish its origin. 

18. Sulphur. Sulphuric acid. Sulphates. . Sul- 
phur exists in the blood'in minute quantity, appa- 
rently as a constituent of its albuminous principles ; 
but sulphurie acid is not met with in that fluid. 
Sulphur also appears to exist in some peculiar 
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. State of combination in the urine; but by far the 
greatest proportion of this principle exists in the 
urine as sulphurie acid, in eombination, of course, 
with the alkaline matter present. 1 do not find 
thát sulphuric acid has ever been suspected of 
being concerned in the production of any morbid 
eondition of the urime ; and I believe it never has 
been observed to form (in combination with lime, 
for instance,) any sensible proportion of urinary 
caleuli or gravel. 'lhis would seem to show that 
variations in the quantity of this principle are 
more limited than those of some other principles 
found in the urine, which is probably the case. 
I think, however, that I have seen a case where 
the sulphurie acid, in a free state, acted as a 
precipitant of the lithie acid. "The gentleman 
in whom this occurred was. corpulent, and subject 
to eructations, which he compared to bilge water, 
and which probably contained. sulphuretted hydro- 
gen. "The presence of sulphurie acid in the urine 
may be known by its yielding a precipitate insoluble 
in nitrie acid, on the addition of the nitrate of 
barytes. 

19. Phosphorus. incom) doid. P hosphates. 
Phosphorus, like sulphur, appears to exist in mi- 
nute quantity both in the blood. and urine; and 
probably, like that substance also, as an element 
of some of the constituent principles of these 
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flüids. Phosphorie. acid exists in;:the. blood. | 1n 
very minute quantity, if at all; but in healthy 
urine it is met with, aeeording to the: bést. analysis; 
in about the same. proportion. as: sulphuric acid. 
In a;pathological point of view, phosphorus and 
its. compounds particularly claim: our: attention... 
am not aequainted with any: disease connected with, 
the simple absence:of phosphorus and its compounds 
from the urine 5. though the. existence. of such a 
disease is. not. improbable, when we: consider that 
health 18:always accompanied. by the:due separation 
ofa certain: proportion óf; these principles from. the 
economy. ^On the contrary, casésowhere this acid 
exists in the urine in. a frée: state; and. apparently 
acts; asa precipitant of the lithie.acid, aré by no 
means uncommon. . Phosphoric acid; however, be- 
comes most. formidable when the earthy bases, lime, 
and magnesia, are secreted. in- greater abundance 
than natural; whieh, by combining with: the acid, 
form insoluble phosphates ;. and thus constitute by. 
far the. most. distressing species of gravel and eal- 
culus. In healthy. ure this: acid, like the sul- 
phurie, appears to exist principally in union with 
potash, sodà, and. ammonia, and. partly, perhaps, 
with lime and magnesia ;. the different salts being, 
from the excess of acid, in the state of superphos- 
phates.  Phosphoric acid is shown to exist in the 
urine by its yielding, with the nitrate of barytes, a 
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precipitate solüble in nitric. acid, and again preci- 
pitable from. that acid, " ammonia, without de- 
composition. it 

20. JMuriatic acid. Mbtinétn: The muriatie 
acid, in eombination with. soda and potash, occurs 
both in the blood and in the urine ; thus appearing 
to. pass through the kidneys unchanged. . This 
acid, and its compounds, in a. pathological point 
of view, are, perhaps, to be considered as the least 
important.existing in the urine-—no disease arising 
from their excess or defect being at present known. 
'The muriatie: acid. may be proved to exist in the 
urine by the white, curdy, iusoluble precipitate 
which is formed when the nitrate of silver is added 
to it after the sülphuric'and phosphoric acids have 
. been renewed by. the nitrate of barytes. : 

91... .Fluoric acid is said. by Berzelius to exist in - 
the urine in. small quantity, combined with lime ; 
but, as far as, I know, this observation has not 
been verified. by any other chemist. It may be 
detected by its. property. of corroding. glass... « 

: 99. Soda. ..Potash.. Ammonia... "Y he two fixed 
alkalies, .as. before stated, exist both in the blood 
and the urine, in union with the sulphurie, phos- - 
phorie, muriatic; and, àecording to Berzelius; the 
lactic acids... .Ammonia exists only in the. urine, 
apparently in combination with the muriatie, phos- 
phorie, and lithie acids. . No. disease. is known to 
arise from the excess or defect of the fixed alkalies; 
but the deposition of the earthy phosphates in the 
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urine is almost always accompanied, if not imme- 
diately produced, by an excess of ammonia. Hence, 
in a pathological point of view, this is a principle 
of the greatest importance. "The apparent source 
of the exeess of ammonia is the urea, as will be 
more particularly pointed out in the next para- 
graph. "The alkaline salts may be obtained from 
the urine by evaporating it to dryness. "There is 
no test for soda; but its salts may be recognized 
by their form. | Potash may be known by the inso- 
.luble precipitate it forms with the muriate of pla- 
tinum ; and ammonia by its volatility, and peculiar 
odour. . 

29. Lime. Magnesia. Silev. Lime and mag- 
nesia exist both in the blood and the urine; but 
in very different states. In the blood, they appear 
to enter, perhaps as elements, into the composition 
of the albuminous principles; and hence cannot be 
obtained without combustion: in the urine they 
occur chiefly in the saline state, apparently, as before 
observed, in union with the phosphoric acid. I am 
not acquainted with any disease characterized by 
a deficiency of these earths in the urine; but the 
. most distressing and dangerous form of caleulous 
complaints is connected with, and, indeed, imme- 
diately arises from, their evycess, namely, the de- 
position of the earthy phosphates. In this form 
of the disease, the earthy bases seem to be sepa- 
rated in a much greater proportion than usual; 
while the quantity of phosphoric acid is relatively 


PRINCIPLES OF THE URINE. 29 


diminished. "This deficiency of phosphorie ácid, 
however, does not seem to arise from a defieiency 
of phosphorus, but from some defect in the oxy- 
genating operation of the kidneys, by which that 
principle is permitted to pass through them. un- 
changed: for the urine under these circumstances 
often seems to eontain, in some unknown state of 
combination, even more phosphorus than natural. 
'lThe urea, also, in this form of disease, exists in 
great abundance ; but in some peculiar and appa- 
rently imperfect state, by which it is rendered 
extremely prone to decomposition, and liable to be 
converted into the carbonate of ammonia. Hence, 
the urine in this disease is either naturally alkaline, 
or speedily becomes so; and this excess of alkali 
contributes to the rapid union of the earthy bases 
with the phosphoric acid present, and their conse- 
quent deposition in the form of phosphates. Urine 
containing an excess of the phosphates, is generally 
of a pale colour. | 

"The phosphates of lime and magnesia may be 
precipitated from the urine by ammonia: the phos- 
phate of lime usually appears in the state of an 
amorphous powder; the phosphate of magnesia, 
which combines with the ammonia, and thus forms 
a triple phosphate of magnesia and ammonia, in 
the form of minute crystals. . 

Silex has been stated to constitute urinary ih 
ments, and even to form a part of urinary calculi 


30 INTRODUCTION. / ^57 | 


in some instances : but this assertion requires to be 
better authenticated than it is at present, before 
it can deserve credit. ^'This earth, however, ordi- 
narily exists im the urine in minute quantity, 
aecording to Berzelius; but he supposes it to be 
derived from the water which we: drink, : which is 
not improbable. : It may be readily distinguished 
by its insolubility in'all acids except the fluorie; 
and by its other well-known refraetory properties. 


" From the preceding sketeh, we find /that the 
most striking differences between ' the blood" and 
the urine, is the complicated nature of the latter. 
'The astonishing variety of substances" formed from 
such a pauecity of^materials; naturally leads us to 
refleet upon the vast extent of the operation of 
the kidneys. On considering, however, a little 
more attentively the nature of the operations of 
these organs, we shall find, as Berzelius has justly 
remarked, that acidification constitutes the chief 
feature in: them. "Thus, the sulphur and phos- 
phorus of the blood are converted by the kidneys 
into sulphurie and phosphoric acids: a new acid, 
the lithie, is generated altogether, &e. | Such, then, 
evidently is the natural and healthy operation. of 
these glands. We find, however, that in certain 
forms of disease, this acidifying tendency is carried 
to excess, and nitric acid, oxalie acid, &c. are pro- 
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duced. "On the'other hand, 'it is occasionally sus- 
pended, diminished, or altogether subverted ; and 
unchanged "blood; or albuminóus matter; "neutral 
substances, as urea, or sugar or'even alkaline 'sub- 
stances, as ammonia, lime, and: ^magnesia, aré 'se- 
parated ^in abundance; and the phospliórus and 
sülphür at-the'sanie time pass Ithroügh the kidneys 
without being'aeidified. " Busco respect tothe clia: 
ráctér of the discases' attending tliese states of (the 
uriné; it will bé generally fóuhd, that when acids 
are generated in excess, the urimme is cónimonly 
small in quantity, and high coloured, and the dis- 
ease inflammatory: when neutral or alkaline sub- 
stances, the urine, on the contrary, is generally 
pale coloured, and larger in quantity ; and the dis- 
eases are those of irritation and debility. 

With respect to the mode in which all the dif- 
ferent substances existing in the urine are naturally 
combined, it. is impossible to state any thing with 
certainty, except generally that the several acids 
divide the alkaline bases among themselves in the 
order of their respective affinities and quantities. 
The greatest difficulty which occurs among the 
salts, is with respect to the phosphoric and lithic 
acids and their compounds. 'There can be no 
doubt, however, as formerly stated, that the whole 
of both of these acids are in combination with 
some base or bases; otherwise the lithie aeid could 
not be retained in solution. Yet the solution of 
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these compounds reddens litmus paper very strong- 
ly; showing that the acids, though in a state of 
combination, are not in a state of neutralization 
(two very different things, though frequently con- 
founded with each other) ; and we can only explain 
this by supposing that the affinity of the elements 
of the different salts are so balanced, that the 
ammonia of the super-lithate of ammonia, for ex- 
ample, is held too firmly in combination by its 
acid to be separated by the phosphoric acid of the 
super-phosphates. 


ON THE 


DISEASES OF THE URINE. 


"Tue conditions of the animal economy, con- 
nected with the different morbid states of the urine, 
are more intimately related than may at first sight 
appear: hence there is some difficulty, at least in 
the present state of our knowledge, of devising a 
perfectly unexeeptionable mode of arranging them. 
. Perhaps the most simple and obvious principle of 
arrangement is that founded upon the so/ubility 
or insolubility of the principles met with in the 
urine. "This I have adopted; and, accordingly, 
have divided my subject into the two following . 
sections :— 


I. Diseases in which principles soluble in the urine 
are morbidly deranged in quantity or quality. 


Il. Diseases in which principles insoluble in that 
secretion are similarly deranged. 


By this arrangement, we shall, indeed, as will 
be found hereafter, separate one or two diseases 
which appear to be closely connected with one 

| D 
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another; but this defect, the consequences of which 
can be easily obviated, appears to me more than 
counterbalanced by the general conveniency of the 
arrangement in other respects. 

Under the first of the above general divisions 
will be considered, | 
. 1. Various forms of albuminous urine. 

2. Anonymous diseases, in «vhich an evcess of 

urea is the ebargatersst ug ipfi ion 

3. Diabetes. 

Under the second, 

All the various forms of gravel and calculus. 

I wish to be. understood, that I by no means 
consider the above list to comprehend a// the mor- 
bid conditions of the urine.  'lThere are certain 
others connected with the soluble principles of 
that secretion, which do not hitherto appear to have 
been observed; and of which, although I have little 
doubt of their existence, my knowledge is too im- 
perfect to lay before the publie. I shall, therefore, 
pass them by entirely at present, premising, in this 
place, in their stead, a few general remarks only 
upon the conditions of the system usually accom- 
panied by a diminished or increased flow of urine ; 
with the view of drawing the attention of my 
readers more particularly to Anco important symf- 
toms.* 


* TThe only constant circumstance attending a diminished 
or increased flow of urine, is obviously a diminished or in- 
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"UA diminished flow. of uriHe aceompdhies detive 
tiflanrmation, and. an nflatimatory state of the 
system in general. The; urine is invariably: of à 
déeép colour. - 

"Ax ineredsed flow of ürme, of JDiüresis, Wery 
coristantly- aecótirpimies those: diseases "eonhected 
with a peeuliar state of nervous irritability, as 
hysteria. It miay be also prodüeed by eertain pas- 
Sions of the mind; as. fear. Lastly, it níay bé - 
induced by local seht aeting on thé ürinary 
organs themselves. In these cases the urine is 
always of a pale colour.* 


ri 


creased separation of water by the kidney. Hence the above 
symptoms, strictly speaking, relate to the wazery portion only of. 
the urine, without any regard to its other principles; and this 
is the sense in which I wish them to be understood. 

* I do not mean to assert that these are the only conditions 
of the system attended by a diminished or increased flow of 
urine. It is well known that the quantity of urine is liable 
to be varied by the temperature of the atmosphere, and by 
many other causes of an extraneous or mechanical nature, 
whose modus operandi is sufficiently obvious. With respect 
to the standard quantity of urine voided by a healthy adult 
in twenty-four hours, it has been variously estimated. Haller 
fixed it as high as 49 ounces. Dr. Bostock thinks the esti- 
mate of Rye more correct, who fixed it at 40 ounces. Iam 
disposed to think that even this estimate is too high, and that 
. 2]b. or 32 ounces, is a fair average, taking the whole year 
together. It is obvious, however, that there can be no uni- 
versal standard in such a case as this ; and consequently that 
every individual must form his estimate from his own. 
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Thus, generally speaking, nothing can be more 
opposite than the conditions of the system, and 
consequently the principles of practice, indicated 
by a diminished or inereased flow of urine. 
Hence, they are symptoms of primary importance 
in all diseases in which the urine is concerned ; 
and, whatever may be the disease, seldom fail as 
the following pages will show, of furnishing us 
with a clue to the principles upon which it is to 
be treated. 
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SECTION I. 


ON THE DISEASES IN WHICH PRINCIPLES 
SOLUBLE IN THE URINE ARE MORBIDLY 
DERANGED IN QUANTITY OR QUALITY. 


Diseases in vohich the presence of. an albuminous 
principle is the characteristic symptom. 


^ Ir is not my object to treat here of urine ren- 
dered albuminous by the presence of blood, but 
of a peculiar condition of that secretion, in which 
it is found to contain one or more principles, usually 
more resembling those met with in the chyle than 
in the blood. "These albuminous principles some- 
times exist in the urine in very large proportion, 
in which case it undergoes a kind of spontaneous 
coagulation; but most generally their quantity is 
small, when they are held in solution in it. In these 
cases the urine is almost invariably pale coloured, and 
of moderate or low specific gravity. Occasionally 
it is opalescent when voided ; and in all instances, 
on being exposed to the action of heat, it becomes 
opaque, and deposits flakes of albuminous matter. 
It is prone to decomposition, especially what is 
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passed some time after meals, which is generally 
more loaded with albuminous matter, and conse- 
quently possesses all the above properties in a more 
eminent;degree;:; Sometimes what is. voided: at this 
time throws up. .a sort:of creamy matter upon: its 
surfaee;: after standing. some time.; "Yhis;affection 
of the urine exists in every possible degree, from 
- barely perceptible traces of an albuminous principle, 
to perfect chyle, or blood. , The slighter cases are 
not uncommon, and occur in dropsy, and various 
other affections having apparently no common cha^ 
racter,.. Sometimes the. urine is constantly. albu- 
minous for years; at other times it becomes so 
occasionally only;.and.certain individuals appear 
much more liable.to this affection than. others. 

,, Uxine rendered. albuminous / by. blood;; may, I. 
think,..be. readily. distinguished .. from, the. albuni-: 
nous urine in. question, by the presence of. the .xed 
particles of the blood, which subside to the bottom: 
of. the. vessel. in whieh the. urine. has, been allowed. 

'to..stand. for some time. . "This is so constantly the: 
Case,, that.I do.not think I have .ever met with. 
an instance of the urine decidedly rendered. albu- . 
minous.by. blood, without finding more or less..of 
the red; particles in it... Bloody urine is also, from 
the same cause, more. or less of a dark colour.* 
* It would appear, from the observations of Dr. Wells, and 


others, that in the dropsy which sometimes follows scarlatina, 
as well as occasionally in some other instances of. dropsy, rea? 
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"There is also à species of mucus sometimes found 
in the urine, and derived, I believe, from the pros- 
tate gland, when in a state of irritation or disease, 
which is capable of undergoing a sort of coagula- 
tion by heat, and which, I have little doubt, has 
been sometimes mistaken for albumen. 'Phis, how- 
ever, may be readily distinguished from albumen, 
by its being coagulated by dilute acetic acid, which 
albumen is not. | | 
The symptoms usually attending this albuminous 
condition of the urine are those of irritability. 
In slighter cases there is generally a frequent de- 


. Sire to pas$ water, and for the most part decided 


diuresis. lI have never known albuminous urine 
attended by positive pain, though the patient, for 
the most part, complains of certain indescribable 
sensations, which render him conscious that all is 
not right. In severe cases, where the drainage from 
the system is greater than natural, there are, as 
might be expected, an inordinate craving for food, 
and other symptoms somewhat resembling diabetes. 

The following interesting case presents an ex- 
treme instance of this affection. — As such are very 


blood is met with in the urine. I have had no good opportunity 
of verifying this remark ; but if it-be well founded, it must, I 
think, indicate a disease much greater in degree, if not alto- 
gether different, from those under consideration. Transac- 
tions of a Society for the Improvement of Medical and Sur- 
gical Knowledge, iii, 167, et seq. *'e 
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rare, I shall give rather a minute account of 
the urine in its different states:— The patient 
was a married woman, about thirty years of age. 
The disease first made its appearance about twelve 
months before, and proceeded gradually. Her ap- 
petite was greater.than natural, and she had some 
other symptoms of diabetes ; but her general health 
seemed very little affected ; and almost the only 
inconvenience she experienced was a constant diffi- 
eulty of passing her water, owing to the coagula 
which formed in the bladder blocking up the 
 urethra, | 

I received three specimens of this woman's urine, 
namely, one voided in the morning, another a little 
after breakfast, and a third in the evening. 

The first specimen, voided in the morning, con- 
sisted of a solid jelly-like mass, or coagulum, of a 
pale amber colour. 'lhis coagulum was of an ex- 
tremely delicate texture; and, on being submitted 
to a gentle pressure, or even allowed to drain, 
parted with a large proportion of a serous fluid of 
the colour above-mentioned, and at the same time 
became exceedingly reduced in bulk, and assumed 
the appearance of a red fleshy-lhike mass of a fibrous 
texture, and which, upon examination, was found 
to have all the properties of the fibrin of the blood, 
mixed with a few of the red particles of the same 
. fluid. "The specific gravity of the serous portion 
was 1:019. Its smell was very faintly urinous. 
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It did not affect litmus or turmerie paper; and 
although it contained a larger proportion of albu- 
minous matter eoagulable by heat, it yielded dis- 
tinet traces of the presence of urea. 

' he second specimen, voided after breakfast, 
resembled the first i its general characters, but 
differed from it in some minor particulars. 'l'hus 
the serum was more of a whey colour, the fibrous 
eoagulum was less, and more compact and firm, 
and contained, entangled in its texture, a larger 
proportion of the red particles of the blood. "The 
specific gravity of the serous portion was only 
|:0124. It contained, however, a considerable 
proportion of albuminous matter, though it did 
not coagulate by heat. It contained also a sen- 
sible proportion of urea. 

"The third specimen, voided in the evening, after 
an early dinner taken about noon, was the most 
remarkable, and so closely resembled chyle in all 
respects, that I am doubtful, if it had been brought 
to me as a specimen of that fluid, whether I should 
have discovered the imposition. It consisted of a 
solid coagulum of a white colour, and assuming the 
shape of the vessel, like blane-mange. On being 
submitted to a gentle pressure, and permitted to 
drain, the residual solid portion was, like that of 
the others, small in quantity, but whiter than the 
coagula of the other specimens. t was, however, 

ó 
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intermixed with strings of a firmer consistence, and 
of a red eolour. "Phe serous portion was white 
and opaque, like milk ; and on being heated, and 
permitted to stand at rest for some time, threw 
up a substance upon its surface very like the cream 
of milk, and which, like that substance, was found 
to contain a considerable proportion of a butyra- 
ceous principle. Its specifie gravity was 1:0175; 
and its smell was not urinous, until after it was 
concentrated by evaporation, when it became 
slightly so; and in this state yielded faint, though 
distinct, traces of the presence of urea. 1t was 
not coagulable by heat, though it contained. abun- 
dance of albuminous matter, chiefly, however, in 
that state in which it exists in the chyle,' and 
which I have elsewhere denominated incipient 
albumen.* One hundred grains of this serous 
fluid, evaporated to dryness, left about seven grains, 
half a grain of which only was soluble in alcohol, 
and eonsisted of urea, a little fatty matter, and 
the other principles commonly found in all animal 
fluids; while the remaining six grains and a half 
consisted chiefly of the imperfect albuminous and 
fatty principles above-mentioned, with some salts. 
It burnt with.a flame, yielded an odour some- 
thing like that of cheese, and left a coal difficult 


*. Annals of Philosophy, xiii. p. 20. 


.4 
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to incinerate, but which, when burnt, was found. 
to contain a considerable proportion of earthy mi 
chiefly of phosphate of lime. T 
I had an opportunity of examining this woman's 

urine after fasting twenty-four hours. "The coagu- 
lum was now much smaller in bulk, and seemed 
to contain more red particles. "l'he serous portion 
was nearly transparent, and possessed im a con- 
siderable degree the colour and other sensible pro- 
perties of the urine. Its specific gravity was 1:021 ; 
and it was found to contain abundance of urea, and 
a large proportion of more perfect albuminous 
matter than either of the other specimens. 

. 'The above remarkable case occurred to my friend 
Dr. Elliotson,* to whom I was indebted for the op- 
portunity of examining the urine. From particu- 
lar eireumstances, no plan of medical treatment was 
adopted ; and the subsequent history of the patient 
is unknown, which is much to be regretted. | 

- By way of illustrating slighter cases of this form 
of disease, I shall relate one which occurred to me 
several years ago, before I had formed the opinion 
that chyle, and not blood, is occasionally the 
source of the albuminous principle. 

The patient was a man 64 years of age, fre- 

quently dyspeptie, and subject to bilious obstruc- 


* Vide Notes to his "Translation of Blumenbach's Phy- 
siology, p. 277, third ed. 
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tions; a martyr to gout; and had numerous lithic 
concretions both in his hands and feet. His urine 
was first examined under a paroxysm of gout, 
before any oedematous swelling had taken place, and 
found albuminous in a great degree. Its specific 
sravity was 10141. It became turbid at 120^; 
and as the temperature advanced, formed heavy 
flakes. It contained very little saline matter, and 
possessed only slight traces of urea or hthie acid. 
— "The urine has been. examined several times. since 
that period, and invariably found albuminous, even 
when the patient was in his best health, and when 
his appetite and digestion, though never entirely 
correct, have appeared to be very near the standard 
of health, It has always been secreted in abun- 
dant quantity, and its specific gravity has varied 
from 1:0041 to 1:0076. I found that this man's 
urine, after having been kept some days in the 
bottle, aequired the smell of sour whey, and very 
strongly reddened litmus, evidently from the de- 
velopement of acetie acid. 'The animal matter 
present differed from albumen, and approached in 
its properties to eurd, though it was evidently a 
substance distinet from either: in short, it had all 
the properties of the imperfect. albuminous matter 
found in chyle, 

The above case occurs in the first edition of 
Dr. Seudamore's book on Gout, &e. published in 
1816; and he states in the last edition, published 


[4 
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in 1819, that the man was living, and in his usual 
health, in January of that year.* 

I think it unnecessary to multiply cases of this 
affection, which is so common, and which must 
have occurred repeatedly to every medical prac- 
titioner who has taken the pains to make the ne- 
eessary experiments for ascertaining it. My object 
in bringing forward the above two cases, has been 
to show that the albuminous matter present in 
the urine frequently more nearly resembles that 
found in the chyle than in the blood. In the first 
of these two cases, this fact, I presume, is too 
obvious to be doubted for a moment. "Those who 
are disposed to question the second, will observe . 
that the examination was made before my at- 
tention was particularly directed to this form of 
disease, and consequently before I had formed any 
general opinion on its nature.| I may also state, 


* Dr. Wells, in the paper above quoted, has rendered it 
probable that in one case the urine was albuminous for a 
space of nine years. 

t There are doubtless many who will consider this mode 
of establishing the point in question very unsatisfactory. 
To such I beg leave to observe, that, like many others of a 
similar nature, the present is a point that will not admit of 
chemical demonstration in the existing state of our knowledge ; 
but. must be established, if it be established at all, upon the 
evidence of the senses only. For instance, I know. of no 
chemical tests that will enable us to distinguish the albu- 
minous matter of chyle from that of the blood; but I have 
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generally, that since the first of the above eases 
occurred to me, I have examined many specimens 
of albuminous urine; and in most of these have 
thought that the albuminous matter present more 
resembled that of the chyle than of the blood. 
"These cases have differed considerably in degree. 
In'the slighter cases the usual principles of the 
urine, urea, lithie acid, &e.* have been commonly 
deficient in quantity ; while the albuminous matter 
has seemed in no greater proportion than what 
might have been supposed necessary to form these 
principles, had the natural operation of the kidney 
taken place. In other cases, a larger proportion 
of zfbuminous matter has existed in the urine; 


seen and examined both these fluids, and have observed that in 
their sensible properties, as wellas in the appearances they 
exhibit when subjected to the action of different tests, they 
differ very considerably. "These differences, however, are 
forthe most part of such a nature, that they cannot be 
described so as to be rendered intelligible to another, but 
can be only known by actual experience. Under these cir-. 
cumstances, it is obvious that I can have no other grounds 
of the truth of the point in question to offer, than "mere as- 
sertion, grounded on the evidence of the senses: and to give 
this assertion the greater probability, I have selected the 
above cases, in which the striking difference of the albumi- 
nous matter present, from that of the blood, and its near 
resemblance to that of the chyle, can hardly admit of dispute. 
* Dr. Wells states that he never but. in two instances saw 
a pink-coloured sediment in albuminous urine. The circum- 
stance is rare, though it undoubtedly occasionally occurs. 
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but in no instance have l ever seen even an ap- 
proach to the case first described.* 

An albuminous condition of the urine appears to 
be capable of being excited by a variety'of causes— 
as a long course of mercury, stimulating diureties, 
violent passions of the mind, exposure to cold, &c. 
In many instances, however, 1 have not been able 
to trace it to any particular cause. | 

With respect to its tendency and danger, we 
have seen that slighter degrees of it, in which the 
kidney may be considered as simply pass?ce, can 
exist for years, without apparently producing any 
serious effects upon the constitution. I believe, also, 
that this state of the urine frequently exists when it 
is not suspected ; and that it may occasionally occur 
from some of the causes above-mentioned, even in the 
most healthy. 'The danger of the affection must 
of course inerease with its permanency and degree; 
but it may be remarked that even in the extraor- 
dinary case above related the constitutional symp- 
toms were by no means severe. I do not wish to 


* I wish to be understood that I do not mean to assert 
that the albumen found in the urine is uniformly similar to 
that found in the chyle; but that, as far as I have observed 
at present, this is most generally the case; consequently that 
I do not presume to deny but the urine may be sometimes 
rendered albuminous by the serum of the blood. I may also 
observe, that, however well-founded or important the fact 
of the presence of chyle in the urine may be, I can not 
venture at present to draw any conclusion from it. 
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be understood to mean that it is not attended witli 
danger. It is always undoubtedly an unpleasant 
symptom; and when permanent and excessive, must 
necessarily indicate some great derangement of the 
economy. 

It remains for me, in the last place, to make a 
few remarks upon the general nature and mode of 
cure of this affection of the urine. 

Dr. Blackall has attempted to show that when 
the urine is albuminous in dropsy, the use of blood- 
letting in general is indicated.* I confess that I 
have not had sufficient experience in albuminous 
dropsical urine to enable me to give a decided opi- 
nion on this point. I believe, however, that the 
presence of albumen in the urine is, in some in- 
stances, the first step towards the two conditions 
of the urine treated of in the next chapters; and 
we know that in the second. of these, namely, dia- 
betes, blood-letting occasionally has been praetised. 
with advantage: so far, therefore, the analogy ap- 
pears in favour of Dr. Bs opinion. On the other 
hand, from the irritable state of the system, and 
especially of the kidneys, which sometimes attends 
the separation of albuminous urine, the use of 
sedatives seems to be indieated. 'lhis also is pre- 


* The notion that albuminous urine is. ** connected with 
too great action in some part of the system," seems to have 
originated with Dr. Wells; vet the remedy he chiefly recom- 
mends is the Tinct. Lyttae. Ubi supra. 
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Ccisely analogous to what occurs in the diseases 
above-mentioned, where opium appears to be one 
of the most powerful remedies we possess. "That 
opium is really beneficial in :some cases where the 
urine is albuminous, I have no doubt: there may 
be. cases, also, in which, blood-letting may, be useful; 
but whether the use, of these remedies is equally 
admissible in all, as, for example, in dropsy, is 
not equally certain ; and I believe very. few would 
be inclined to recommend the use of opium, or even 


PA is 


then, not only from the above circumstances, but 
from many others that; might be mentioned, Iam 
induced to conclude that an albuminous condition of 
the urine, taken alone, as a symptom, does not, in 
the present state of our knowledge, indicate the use 
of any. particular remedy. or, mode of treatment, 
but that, nevertheless, it is a symptom of which 
we ought to be always aware, since, taken in con- 
junction with the others, it may be occasionally 
useful in directing. us, to. form a more correct 
judgment of the general nature of the disease. 
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CHAP. II. 


Diseases in «which an Excéss of Urea is^thie 
Characteristic Symptom. Hia 


'Tuür proportion of urea in healthy urine is- such 
that, on thé addition of nitrie acid, no erystalli- 
zation takes place till the urine is concentrated by 
evaporation. In a variety of cases, however, the 
quantity of this principle is só increased, that thé 
above effect is produced without any concentration. 
'This is always a mark of some derangement in the 
health, and occasionally appears to be eharaeteristie 
of certain varieties of disease which have proba- 
bly been frequently confounded with diabetes, and 
which it is my principal objeet to describe in 
the present chapter. Before, however, I proceed, 
I shall briefly notice some other forms of diséáse 
in which the próportion of ureà is greater thai 
natural with the view of contrasting them with 
the disease in question, and thus of rendering the 
distinction more complete. 

Whenever the specifie gravity of the urine is 
high, for example, above 1:025 or 1:030, the pro- 
portion of urea, in common with the other princi- 
ples, is necessarily larger than natural, and in this 
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ase spontaneous crystallization will frequently take 
place on the addition of nitric acid. . "This concen- 
trated state of the urine not unfrequently takes 
place in febrile and other diseases, and is quite 
unconnected with any disease of the urinary 
organs, and appears to depend upon a diminished 
secretion of water only. Hence, although this 
abundance of urea, as in all other cases, may 
be considered as indicating disease; yet in the 
present instance it is obviously no more so than 
the abundance of the other principles, and con- 
sequently leads to no particular plan of treatment, 
which must be regulated by the general nature 
of the disease. : 
; In other instances an excess of urea, as com- 
pared with the other ingredients of the urine, is 
actually present. "This happens, for example, not 
unfrequently in the urine of children and others 
depositing the phosphates. In such cases, how- 
ever, more. obvious and urgent symptoms are com- 
monly lhkewise present. | Hence the symptom 
of excess of urea, though important, cannot be 
considered as characteristic, and consequently 
should have little. influence in directing our prac- 
tice, which, as before, must be regulated by d 
more prominent symptoms. 

Those diseases in which an excess of urea 
may be considered as in some degree characteristic, 
do not appear to have been hitherto distinguished, 

E 2 
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but have been probably confounded with other 
diseases, and particularly with that form of dia- 
betes which has been sometimes denominated dia- 
betes insipidus.  'Phese diseases, however, differ 
considerably from diabetes, as the following obser- 
vations will: show. 

The average specific gravity of the urine in these 
complaints seems to be a little above 1-020, and 
occasionally to vary from 1:015 to nearly 1:030. 
Most generally it is pale, but occasionally it is 
high coloured, and exhibits somewhat the ap- 
pearanee of porter, more or less diluted with 
water; and this variety in appearance not unfre- 
quently takes place in the urine of the same 
. person. When first  voided, it reddens litmus 
paper. For. the most part it is entirely free from 
sediment, except the muceous cloud of healthy 
urine; and the only remarkable property which 
it appears to possess is that of containing abun- 
dance of urea, so that on the addition of nitrie 
acid, crystallization speedily takes place. From 
the quantity of urea present, it 1s very prone to 
decomposition, and soon becomes MR USUS es- 
pecially in warm weather. 

"There is almost constantly in these diseases, a 
frequent and irresistible desire of passing. water 
both by night and day. 'Phis desire is for the 
most part evidently excited by actual diuresis, or 
the increased quantity of urine; but frequently it 
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cannot be ascribed to this cause, as the quantity 
voided. at one time is often by no means consi- 
derable; though in every instanee that has fallen 
under my observation, the total quantity voided 
during any given time has appeared to be greater 
than natural  'The quantity appears also to be 
partieularly liable to be increased by cold weather, 
and by all eauses producing mental agitation. 
"There is sometimes a sense of weight or dull pain 
in the back ; but this is by no means a constant 
symptom. There is also occasional irritation about 
the neck of the bladder, which sometimes extends 
along the urethra. "Phe functions of the skin ap- 
pear to be natural; at least in every case which has 
'eame under my own observation perspiration has 
been rather easily induced. "The pulse is not af- 
fected. "There is no remarkable thirst, nor craving 
for food, except in extreme cases, nor are the 
funetions of the stomach and. bowels much de: 
ranged: hence for the most part the tongue is 
clean, and the dejections regular and apparently 
natural. ' ; : 

In. the few cases of this disease which have 
hitherto fallen under my own immediate obser- 
vation, the subjeets have been middle-aged men, 
of thin and spare habit, with a sort of hollow-eyed 
anxiety of expression in their countenance; free 
from. gout and constitutional disease in. general, 
and, as far as could be ascertained, from any organic 
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defect in the urinary organs. In every instanco 
they had been induced to apply for medical advice — 
not so much from the pain, as from the inconve- 
nience, of the disease, and the dread of its ending 
in something worse: and, what may be worth re- 
marking, in the majority of instances confessed 
that they had been addicted to masturbation from 
very early youth. 

With respect to the causes of this affection, they 
are doubtless very various: whatever debilitates the 
System, and partieularly the urinary organs, may 
give origin to it. Elence it may be induced by all 
those cireumstanees which give origin to albumi- 
nous urine, diabetes, and the deposition of the 
.phosphates, with which diseases, as we shall find 
hereafter, it is most intimately connected. 

I have had no opportunity of ascertaining the 
progress of these diseáses; but think it exttemely 
probable that, if permitted to proceed, some of them 
will terminate in diabetes, or in a deposition of 
the earthy phosphates. "There seems, however, to 
be considerable variety in their symptoms as well 
"as their nature; and I even think it probable that 
future observations will make us aequainted with 
many diseases having this symptom of abundaámce 
of urea, and those which generally accompany it in 
common, though differing altogether in their na- 
ture in other respects. 'lhis want of uniformity in 
the nature of the disease of course precludes the 


EXCESS OF UREA. 55 


idea of any uniform plan of treatment, which must 
be adapted. to. cireumstances, .. In every case, how- 
ever, which has hitherto fallen under my own 
observation or knowledge, sedatives, and partieu- 
larly. opium, .have been the only. efficient remedies; 
and by the judicious use of these, combined. with 
other appropriate medicines, it is probable that in 
most instances the disease ean be suspended, if not 
removed altogether. I select the following two 
cases, as illustrating more fully the preceding 
remarks. | 

-.dhe first ease I shall relate, and which. was 
indeed. the one that originally drew my attention 
to this. disease, was that of a gentleman about 
forty years of age, whose general appearance and 
constitutional habits eoincided precisely with those 
above detailed. He had been subject to the com- 
plaint à considerable time, but latterly it had 
much increased, and he had now a very frequent 
desire to pass water, especially when under the 
influence of: mental agitation, or when exposed to 
the eold air. . "The urine was generally of a brown 
porter colour, and. not much more: abundant than 
nàtural.. 'The specific gravity of the specimen I 
examined was 1:02937. In this specimen the urea 
Was most strikingly:abundant, and there was also à 
little lateritious sediment. Occasionally he informed 
me that; he passed. urine of a very pale colour, and 
in this case it was more abundant, and was. pro- 
bahly of much. less specific" gravity. He. had no 
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thirst, and the functions of the skin appeared to 
be natural. ^ He had lately, however, recovered 
from a slight feverish attack, and he felt oecasion- 
ally some slight pain in the region of the liver: 
the tongue was also slightly furred; and the bowels 
rather irregular. ^ From the presence of these lat- 
ter symptoms I drew the conclusion that the affec- 
tion in question was connected with some derange- 
ments of the functions of the liver, and of the 
general health, and accordingly ordered him .met- 
cury in alterative doses, with purgatives and'the 
other means usually had recourse to on such oc- 
easions. ^ About a month afterwards: I saw him 
agai. "The urine was now free from sediment, 
and its specific gravity was redüced to 1:019; 
but it still exhibited the: same brown colour, and 
the same' great excess of urea, as before; and 
though his general health was evidently improved, 
tlie; urinary: complaint was ^in no''degree  di- 
minished. He'was now ordered a bitter infusion; 
containing potash' and opium, and' to keep his 
bowels regular by. the occasional use of the altera- 
tive laxative' pills previously preseribed. ^ Under 
this plan the^ complaint sensibly became better in 
4^few days; and in three weeks afterwards, when 
. F^saw him; was very considerably diminished. 
The urine was indeed of the same general appear- 
ance as before; but its. colour was lighter, its 
specific gravity reduced: to 1:0155, and the pro- 
portion of urea, JA. still excessive, was dinii- 
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nished.. By 'persevering in this plan for some 
time, he became almost entirely free from the 
complaint, and continued so for some months, 
when'it rétürnüed again in a slight degree. Similar 
nieans were: again had recourse to, and it again 
yielded ; since. which time it has returned at in- 
tervals of some months (more frequently during 
the winter) but has always given way to the use 
of opium in.very moderate doses, as, for example, 
Gutt. x. or xii. of the tinet. opii in a glass of soda- 
water once or twice a day.  t'is proper, however, 
to observe, that this gentleman s urine, though 
much improved, has never become quite natural, 
either in its appearance or in the proportion of the 
urea;' and I think it probable that the disease 
will be oecasionally liable to return for some tirae at 
leastto come. I cannot, however, ventüre to give 
a decided opinion respecting its termination; 
though I think it not unlikely that, by per- 
Severance in' the above plan of. treatment, it may 
ultimately be conquered. | 
— Phe second ease I shall relate, is one that oc- 
eurred. at St. '"Thomas's: Hospital, to my friend 
Dr. Elliotson, who furnished. me with the-vrine 
for examination every week, so' as to enable me to 
ascertain the effeets of the remedies employéd. ' 
March 6; 1819. Rodman, aged fifty-five. 
Symptoms resembling those of diabetes.—'There is 
a constant craving for food.——Sensation of cold 
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over-the: body, —F requent. desire of voiding water, 
which. in 24 hours amounts to sixteen pints..': 
"The urine of this man was pale. coloured... Its 
speeifie gravity was 1:020, and. it contained a. very 
large. proportion of urea, but not. the.least particle 
of:saccharine matter. On. standing it;also. depo- 
— Sited crystals of lithie acid. | Ordered. gr. 12, opii 
bis die,* 

41 March... 20. — F'eels isis Reis ; Urine. re- 
pm to two pintsin 24 hours, | Pergat. 
The urine was now somewhat deeper. coloured, 
and. deposited a. copious sediment consisting. partly 
of lithie erystals and. partly of lateritious sediment. 
Its specific gravity was inereasedto 1:0344, evidently 
from; its having beeome more concentrated. than 
natural. "The quantity of urea was abundant, but 
not. in the proportion in which the urine was eon- 
centrated. 
This man became so well en after the above 
date, that he did not. return again to the hospital 
till 
August 19.— Disease returned. six weeks ago.— 
:Feels as ill. as ever.—Very  weak.—8Bowels. cos- 
tive.—Quantity of. urine in. 24 hours about four 
pints. | Ordered opium as before. jns 3 

The urine now. was transparent, . Its specific 
gravity was 1:0231, and urea was abuxdant. 


* Opium was ordered in this case by Dr. E. on 1 the "T 
position that the disease was diabetes. ^: 
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Under the above plan he again speedily became 
better, and soon afterwards ceased to attend at 
the hospital, and has not since been heard of.* 

"These two cases may be considered as exhibiting 
the extremes of the class of diseases under consi- 
deration. Between these two extremes several 
intermediate grades of the disease have occurred 
to me; sometimes yariously complicated with ' dif- 
férent eomplaints, which required other treatment. 
In all these, as before observed, sedatives (either 
opium or hyosciamus) have formed the. chief part 
of the plan of eure, and have uniformly been more 
or less beneficial. I did, indeed, chiefly: by way 
of experiment, order copaiba in one instance; but 
found it deeidedly increase the: complaint, which 
T apprehend will be. found to be the case in all 
wai rale remedies. | | 

"E may observe, in conclusion, that I was in- 
: diced to have recourse to opium in this complaint, 
from knowing its good effects in diabetes under 
the eireumstances to be explained in M ext 
chapter. 


** Since the above was written, and so lately as:September 
of the present year, this man returned. again. to. the hos- 
:pital, on account of another, and very different disease, The 
specific gravity of the urine was now 10282. It abounded 
in lithic. acid, but comtained mo excess of urea, and he had 
been quite free from his former complaint for upiards of 
twelve months. 
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CHAP. III. 


Diabetes. 


"THE tem | diabetes, implying simply an in- 
creased flow of urine, is doubtless applicable to 
any disease in which that symptom is present in a 
remarkable degree. .A great deal of confusion, 
however, has arisen from this general use of the 
term ; as a variety of diseases, differing altogether 
in their nature, except in the accidental circum- 
stance of being accompanied by diuresis, or a large 
flow of urine, have been confounded. with one 
another. Some of these diseases have been of a 
temporary nature, as various nervous. affections, 
local irritation about the bladder or urethra, &e. 
Others have been of a more permanent descrip- 
tion—such, for example, as the diseases described 
in the last two chapters. "To prevent this con- 
fusion in future, Í would recommend that the 
. term be restricted to those affections in whieh the 
urine 3s saccharine. Xlence, I would define dia- 
betes to be a disease 1n which a saccharine state of 
the urine is the characteristic symptom. 

The urine of diabetes is almost always of a pale 
straw colour. Its smell is commonly faint and pe- 
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culiar, sometimes resembling sweet whey or milk. Its 
taste is always. decidedly saccharine in a greater or 
less degree. ts specific gravity has been stated 
to vary from 1:020 to 1:050... I have seen it higher 
than this, but never so low. | 'The quantity of urea 
is almost always very much diminished, though I 
have never met with a specimen in which it was 
entirely absent. It contains, for the most part, little 
or nolithic acid, "The usual saline matters existing 
in healthy urine are met with in diabetic urine in 
nearly the same relative proportions, but their ab- 
solute quantity is very much diminished. Some- 
times diabetic urine contains a little blood ; * and 
not unfrequently albuminous matter analogous to 
that of the chyle. 1I have seen it also contain a 
white milky-hke fluid precisely similar to chyle, 
which slowly subsided to the bottom of the vessel. 
In this case the vinous fermentative process was 
induced very rapidly in the urine, the chylous mat- 
ter apparently acting like yeast. 

"The following table, constructed by Dr. Henry, 
shows the quantity of solid extract in a wine pint 
of urine of different specific gravities, from 1:020 to 
1:050. In the experiments which furnished the 
data of this table, the urine was evaporated. by a 
steam heat till it ceased to lose weight, and till it 
left an extract which became solid on cooling.f 


* See Watt's Cases of Diabetes, p. 477, 74. 
T See Annals of Philosophy, i. p. 27. 
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j Quantity of solid extraét 
pared. with. 1000. part tract in a wine piat. a wine pint, in 


Specific gravity com- Quantity of soli ex- 
of water at 60^, 
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'Thistable enables us to ascertain with eonsider- 
able précision the quantity of solid matter voided 
by a diabetic patient in a given time. Thus, sup- 
pose ten 'pints are passed in 24 hours, of the 
average specifie gravity 1:040, it is evident that 
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this willcontàin T0 X 1..4..9.. 62 15. 7. 9; 
or eps ofi à pound and a quarter of solid extract! 

"Diabetes is álways accompanied 'by"inore-or less 
of diüresis, and sometimes.the quantity of urine 
vóided i is'emormous. "Thus/ cases are- on record ^in 
which 30 pints/ have been "discharged: every:-94 
hours, for weeks or even months together: ' In 'sucH 
cases the quantity of urine vóided has beer said^to 
be more than double the wliole ingesta—a eirciiz 
stance which physiologists have puzzled themselves 
à'good deal to explain. I beliéve, however, that 
in the best authenticated cases this enornióüs dif- 
ferenee between the quantity of : ingesta ànd.;urine 
has not been observed.* | 10 StO4I 

:ff he. eonstitutional and other afféctbhu: Pes 
accompanying. a. saccharine state of the: urine :áre 
summarily enumerated by Mr. Watt as follows :;..- 

* 'The appetite is usually better than in health; 
Uneasiness: in. the. stomach after meals; thirst 
urgent; the mouth dry and parcehed ; tongue white 
and foul, sometimes unmaturally clean. and xéd; 
tough disagreeable mueus in the throat ;. depraved 
taste ; skin dry and. unperspiráble ; considerable 
emaciation ; weariness, and aversion to exercise 5 
loss of strength; pain and weakness in the region 
of the kidneys; irregular, generally costive state 


* See Watt on Diabetes, p. 158. 
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of bowels; some degree of. inflammation, and 
uneasiness about the external orifice: of. the 
urethra; loss of virility ;. chilly. state of body ; : 
cold feet; a tendeney to cdema; heat and un- 
easiness in stomach and bowels ; acid eructations; 
flatulence; eyes muddy and painful ; ; àndistinct 
vision ; vertigo ; head-ach ; dyspnoa .on the least 
exertion; gums spongy and ulcerated; weight 
about the precordia ; a tendency to sigh ; listless- 
ness; mind weak and peevish; spirits. greatly 
exhausted." * Pulse variable but. generally 
marking debility. . | 

Such is the dreadful catalogue of evils which 
more or less harass the unfortunate victims. of 
this formidable disease. As it proceeds, the 
debility increases, and some pulmonie symptoms, 
accompanied by hectic fever, generally make their 
appearance, which sooner or later prove fatal. Oc- 
casionally it terminates in incurable dropsy, and 
sometimes the patient is cut off suddenly. 

In endeavouring to explain the affections ac- 
companying diabetes, we must consider the disease 
in a two-fold light— first, as a simple saecharine 
condition of the urine, without any regard to its 
quantity; and, secondly, as a similar condition of 


* On Diabetes, p. 196. 


5 ; 
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the urine, accompanied at the same time by more 
or less of diuresis. | 

With respect to the first of the above forms of 
the disease, no one seems to have hitherto distinctly 
deseribed it.  lts existence, therefore, at least as 
an original form of disease, must, in the present 
state of our knowledge, be considered as somewhat 
hypothetieal —'There can be little doubt, however, 
that such a form of diabetes actually does exist, 
for example, in its incipient stages; while the 
symptoms attending it, which are probably slight, 
have been overlooked, or if more severe, have been . 
referred to other causes. 

'The first symptom which usually attracts the 
patient's attention, as well as that of the physician, 
in this disease, is the increased flow of urine. 
Whether this be a consequence of the simple sac- 
charine condition of the urine, or whether it de- 
pend upon other causes, is unknown.* However 
this may be, the quantity of the urine seems in 
some degree to be a measure of the severity 
of the disease; for the greater the flow of urine, 
the greater, for the most part, the specific. gra- 


* 'The most probable cause of the increased flow of urine 
is that irritable state of the system which forms a part of - 
the disease, and which appears to resemble nearly that 
peculiar condition sometimes present in hysteria and other 
nervous affections, in which a large flow of limpid urine 
frequently takes place. 
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vity and proportion of sugar which it contains, and 
the more severe the patient's sufferings.. In this 
form of the disease, an enormous drainage from the 
system evidently takes place of what must be consi- 
dered as essential to its preservation and health: and 
it is probably to this enormous drainage, and not to 
the mere saecharine eondition of the urine, that a 
great many of the most distressing symptoms 
usually oecurring in diabetes are to be referred. 
*'The loss of so much matter," says Dr. Elliot- 
son very justly, * from the system, sufficiently ex- 
plains the hunger, the.feeling of emptiness and 
sinking in the stomach, the emaciation, debility, 
anaphrodisia, coldness of the legs, pains both of 
them and of the loins, the depression of spirits, &c. 
without attributing the disease to the stomach or. 
the kidneys exclusively. "Phe excessive escape of 
fluid, or, when this does not take place, the fever- 
ishness, equally explains the thirst and dryness of 
the skin." * 

With respeet to the immediate cause and nature 
of diabetes, a variety of opinions have been enter- 
tained by different physiologists ; some maintaining 
it to be an affection of the kidneys, others of the 
stomach and digestive organs; others, again, con- 
sidering it as closely allied to dropsy. "That the 
functions of the kidney are deranged, there can be 


* Numerous Cases illustrative of the Efficacy of Hydrocy- 
anic or Prussic Acid in Affections of the Stomach, &c. p. 90. 
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no doubt; but beyond this I believe we know 
nothing that is certain; at least I do not. 

Equally various opinions have been maintained 
with respect to its remote or exciting cause. 'l'hus 
it has been ascribed to intemperancee, and espe- 
cially the immoderate use of spirits; to severe 
evacuations, to excessive labour joined with a poor 
and acescent diet, to exposure to cold, &e. From 
analogy I think it not improbable that it may 
take place from some injury of the spine; though 
I confess I have never known it arise from this 
cause. 

With respect to the prognosis in this disease, 
itis always extremely unfavourable. 

The remedies recommended in diabetes have 
been as various as the opinions respecting its na- 
ture; even to enumerate them all would be loss 
of time. 'Those whose effects have been best 
ascertained, and which seem most entitled to our 
attention, are animal diet, blood-letting, and opium. 

I stated above, that, in a practical point of view, 
diabetes may be considered in a two-fold light: 
as a simple saccharine condition of the urine, 
without an increase in its quantity ; and, as com- 
plicated with a preternatural flow of that secre- 
tion. "This distinction is of the utmost importance 
with reference to the operation of remedies in this 
affection, all of which have been designed to act, and 
probably do act primarily, by diminishing the flow 
F 2 
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of urine, before they induce any favourable change 
in its quality. Want of attention to this simple 
distinetion has doubtless caused great confusion in 
the history of this disease; and substances, in con- 
sequence, have been extolled as remedies, which 
liave acted simply by diminishing the flow of urine 
and its consequences, without altering in the least 
degree its saccharine condition. 

It seems to be generally admitted that animal 
diet has a tendency to diminish the quantity of 
urine; but whether it really improves its quality, 
we are not at present enabled to state. t has 
been said, indeed, to render the urine less saccha- 
rine to the taste; but this test is very deceptive ; 
and no experiments have been made, as far as I 
know, with the view of ascertaining its effect upon 
the specifie gravity, which is the only certain cri- 
terion. 'The next remedy, blood-letting, stands in 
precisely the same predicament. "Phat it has di- 
minished the quantity of urme, there can be little 
doubt; but the evidence is by no means so clear 
that it has improved its quality. I think, however, 
that there are stronger grounds for presuming that 
blood-letting has improved the quality of the urine, 
than that animal diet has-produced this change. 

'T'he effects of opium in diabetes have been more 
clearly and satisfactorily ascertained than those of 
any other remedy. | Within the last three years 
I have had an opportunity of examining at short 
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intervals the urine of three diabetic patients while 
under a eourse of opium. "These cases occurred 
to my friend Dr. Elliotson, at St. ''homas's he 
pital| and have been lately published by him ; * 
but as they perhaps constitute the most precise 
data we possess, 1 think it proper to give a sum- 
mary account of them here. 

After premising a short historical aecount of the 
use of opium in this disease, in which he shows 
that it is not a new remedy, Dr. E. proceeds to 
relate the cases in question, of which the following. 
are abstracts. 

Case 1l. April 2, 1818.—John Beck, a baker, 
51 years of age, afflicted with diabetes upwards of 
four years, which he attributed to wheeling a very 
heavy truck. Has been under the care of. several 
praetitioners; been two or three times bled to a 
- small amount; taken alum, &e. and líad blisters 
applied to the loins, without benefit. Has made 
as much as 16 or 20 pints of urine in a day ; but 
now makes only about 8 or 10 pints, the specific 
gravity of which is 1-0448. Has all the usual 
symptoms of diabetes in an eminent degree.— 
Ordered pulv. ipecac. c. gr. v. b. d. the dose to 
. be gradually augmented to 9, ii. 

Under this plan his urine decteasdd in quantity, 
and became less sweet, and his skin acquired soft. 


* Op. cit. p. 89. 
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ness and moisture; but as he improved slowly, 
bleeding was directed ; and on the 25th June he 
lost 25 ounces, the next Saturday 30 ounces, the 
next 30 ounces, and the next 25 ounces, without 
any ill or decided good effect. ; 

A purging now took place. Ordered pulv. kino 
C. 5 $5. ith gr. ii. at first, and then gr. ti. opi 
i. d. 

After this the urine decreased to five or six pints, 
and becamebitter; hefeltimproved, andthe diarrhoea 
ceased. lle now became stationary, and on Sep- 
tember 5th was again bled to 20 ounces, which was 
repeated on the following week to 25 ounces. "The 
last time he fainted from the loss of blood, and 
was in all respects worse. Urine increased to seven 
pints. Ordered bark, camphor mixture, &c. 

While taking the bark, &ec. he was attacked 
with jaundice, and the oedema, under which he 
had laboured for some time, extended to his hips. 
Ordered cal. gr. vo. opii gr. ài. b. d. with tinct. 
ferri ammoniat. gutt. p. t. d. 

The dose of opium was increased to gr. vii. 
. that of the cal to gr. iv. and of the tinct. ferri 
ammoniat. to gutt. c. 'The edema entirely dis- 
appeared, the urine decreased to four pints and a 
half, and he became in most points better. His 
mouth was shghtly affected. 

Dec. 23.— The calomel was omitted. Ordered 
opii gr. viii. b. d. and tinct. ferri ammontat. gutt. 
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civ. t. d. Urine pale coloured, and of specific 
gravity 1:0418. | : 

January 16, 1819. — Ordered opii gr. iv. b. d. 
He had now very little thirst or craving for food, 
and was much stronger. Urine five pints daily, 
and of specific gravity 1:0308. 

J anuary 30.—He was almost free. from every 
symptom. "Phe urine contained no sugar, was 
- quite of its natural composition, and its specific 
gravity had descended to 1:0148. 

He now, by mistake, took, instead of the opium, 
gr. xlv. of the pil. hydrarg. twice a day for four 
days. 'Phis nearly eost him his life, by bringing 
on a severe ptyalism and purging ; and from 
l:0148 the specific gravity of the urine sud- 
denly mounted up to 1:0555: but whether the 
quantity was increased, could not: be ascertained, 
on account of the diarrhea. Ordered opi puri 
grec. b. d... 

The subsequent part of the report is given by 
Dr. E. in a tabular form, from which I shall only 
abstract the most prominent particulars. 

The dose of opium was gradually increased; 
and on April 24, had reached gr. xviii ss. b. d. 
During this time he had continued upon the whole 
to get better, and the urine had become less 
in quantity. Another unlucky mistake now oc- 
eurred, which again threw him back considerably 
gr.iv. opii having been taken by him instead of 


79 DISEASES OF THE URINE. 


gr. xx. Under the use of this diminished dose he 
beeame mueh worse in all respects, and the pain 
he suffered was intense. ^3 

April 29.— Ordered opii 9 i. bis die. 

May 8.—Mueh better; feels strong and well; 
can walk ten miles a day. Urine 4J pints; urin- 
ous smell and contains even more urea than 
natural. 

After this time he was sometimes better, some- 
times worse; and his amendment, upon the whole, 
was inconsiderable. "The dose of the opium during 
this time was gradually raised ; and on Dec. 11, 
had reached gr. xlv. t. d. "The quantity of the 
urine varied. from four to six pints, and its specifie 
oravity from 1:040 to 1:050 ; and it always con- 
tained a large proportion of sugar, more or less of 
urea, and occasionally deposited lithic acid. 

From Dec. 11 to July, 1820, the dose of the 
opium was gradually diminished, with the hope of 
keeping him stationary with a smaller dose. On 
July 1, it was reduced to or. XXx. t. d. ; and at 
this time Dr. E. concludes by observing that he 
* had remained for many months nearly in the 
same state. 'The opium had not lessened the 
. eomplaint, but certainly had kept: it stationary. 
His health was not at all worse, but indisputably 
better than it was when he first. applied for advice 
— two years and a quarter ago. 'Phis is saying very 
much ; for his constitutional symptoms were intense 
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at his admission. He then, besides, made eight 
or ten pints of water per diem ; now he. makes 
only six." | : 

Case 2. January 20, 1820.— Edward Cox, aged 
94. ** Had been diabetie three months, without 
any assignable cause. Was short, and apparently 
a poor creature both in body and mind at all. 
times. Was making 90 pints of sweét urine per 
day; was weak and emaciated, and always hungry, 
thirsty, and cold, especially in the legs and feet. 
As he had pneumonie ird pdt venesection ad 
Z x. was ordered." 

The specific gravity of the urine, before bleeding, 
was l:0371, and five minutes afterwards 1:0402. 
It became turbid on evaporation, but not from 
eontaming albumen, and it yielded a large pro- 
portion of very pure white sugar. "'lraces of urea 
were evident; and when evaporated, it afforded a 
milky smell.. A course of opium was fixed upon ; 
but being in a work-house, he could not always get 
out, and therefore attended irregularly. Dr. E. 
then presents us with a tabular view of the. 
treatment and results, from which he concludes— 

* 'The effect of opium was equally striking here. 
'The quantity was at first in a few days lessened 
several pints; and not only on three occasions of 
the omission of the opium instantly increased, 
but, upon the resumption of the medicine, as re- 
gularly lessened again. When he first applied to 
me, he was making twenty pints; at the last visit 
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(June 10), only four or five. Notwithstanding 
this, the specific gravity of the urine has continued 
high (about the same as at the beginning). No 
lithie aeid has ever appeared in it; nor has it been 
materially changed in any of its qualities." 

Case 3. * May 11, 1820.—William Cochlan, 
aged 55, extremely feeble and emaciated. ^ Had 
laboured under. diabetes seven months, with all 
the usual symptoms. He at first made 14 pints 
of sweet urine daily ; but they were reduced tó six 
pints in Guy's Hospital, by persisting in the use 
of animal diet and. pul. ipecac. c. for thirteen weeks. 
The medicine alone has been continued during 
thelast seven weeks since he left the hospital. 
Has made but three or four pints of urine a day 
for the last fortnight. At present is afflicted with 
diarrhea. Specific gravity of the urine 1:0376. 
Ordered gr. 4. opi. t. d. dein gr. ii. t. d." 

The dose of opium remained at gr. iii. t. d. till 
July 8, when the account of the case closes. On 
this ease, which must be acknowledged to be im- 
perfect, Dr. E. remarks—* 'The effect of opium has 
already been observable in him. His great im- 
. provement while in Guy's Hospital is at least as 
referable to the animal diet as to the opium ; but 
its stationary state, after he relinquished the diet, 
was probably owing to the continuance of the pul. 
ipecac. e... On my giving him larger doses of opium 
than were contained in his doses of that compound, 
the quantity of his urine per day diminished a 
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pint, and he felt so much better, as actually ta:go 
to work at his trade of a cooper. "The diarrhüeá?,,, fe: 
not only reduced him, but oceasioned his absence — 
from the hospital; and when he was seen after- 
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wards it was not on a regular day, and he was 
ordered merely a decoction of logwood. 'Phe opium 
shall now have a full trial. Its resumption has 
already caused the appearance of lhthie acid." * 

The powers of opium in diminishing the quan- 
tity of urine, and its consequences, are placed, by 
these cases, in a striking point of view. In each 
of them the quantity at first was far above the 
natural standard, and in each was the quantity 
reduced to nearly the healthy state, by the un- 
doubted powers of this remedy. "Phe sufferings 
of the patients were consequently very much di- 
minished, and existence, at least that of Beck, 
was evidently prolonged. 

With respect to the second and, perhaps, most 
important point, namely, how far opium has the 
power of improving the quality of the urie, 
there is greater room to doubt. Before the unfor- 
tunate mistake with the mercury, Beck's urine 
was certainly rendered quite natural, both in its 
specific gravity and composition; but after this 
no material improvement appears to have taken 
place even up to the present time; though by per- 

* 'This poor man ceased to attend at the hospital, and 


died shortly afterwards; but under what circumstances is 
unknown. 
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severance this may yet be effected, as his health 


is quite as good, if not better, than it was when 
he first came under Dr. Es care. Although, 
however, we have no very satisfactory evidence of 
the power of opium in completely restoring the 
natural state of the urine, yet we have abundant 
proofs of its power in effecting changes in it which 
appear to be of a curative nature. On looking 
over the tabular view presented by :Dr. E. we find 
that the first immediate effect of opium upon the 
urine is to increase its specific gravity. "This is 
what might have been expected from this remedy, 
and evidently depends upon the diminished secre- 
tion of water, while that of the sugar remains un- 


altered, by which the urine is of course rendered 


more concentrated, and consequently heavier. As 
the remedy is persevered in, the urine acquires its 
original specific gravity, and even becomes lighter. 
The quantity of sugar is diminished, and that of 
urea much increased, even sometimes so as to be- 
come greater than natural Láthie acid makes its 
appearance often in abundance—a substance which 
has been denied to exist in diabetie urine ; and the 


urine acquires altogether a more natural colour and. 


appearance, and is rendered much less prone to 
undergo the vinous fermentation. 

In eonclusion, it may be stated, with respect to 
the three remedies, animal diet, blood-letting, and 
opium, that they probably. do not interfere with 
each other: hence, as observed by Dr. Elliotson, 
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they may perhaps be had recourse to conjointly. 
This plan at least deserves a careful trial, as we 
are acquainted at present with no set of remedies 
for this formidable disease from which we are 
entitled to expect so much advantage. 


On taking a review of the three preceding 
chapters, we are naturally struck with the obvious 
analogy that prevails among the diseases treated of. 
The operations of the kidneys are indeed speci- 
fically different in each; being in the first appa- 
rently suspended : only, in the second inordinately 
- increased, and in the third depraved : but notwith- 
standing this, the three diseases are more or 
less accompanied by a similar increased flow of 
urine and its consequences, and probably gradually 
run, in some instances, into one another. EHenee 
the symptoms in allare of the same general cha- 
racter, and differ little from one another except in 
degree. "Phus there is the same Aysteric irrita- 
bility of the system (if I may be allowed the 
expression), the same hurried action of the kidney, 
and pallor. urine in all; and when the diseases 
are extreme, the same unnatural craving for food, 
and other symptoms denoting an extraordinary 
drainage from the system. The exciting causes 
are probably of the same general character, and the 
prognosis upon the. whole unfavourable iu each: : 
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that is to say, the chance of a permanent 
cure is doubtful; though in this respect diabetes 
obviously far exceeds the others. ^ Lastly, the 
general prineiples of cure in each closely resemble 
one another. 

But these are not the only diseases to be referred 
to the present class: the deposition of the earthy 
phosphates obviously belongs, as we shall find here- 
after, to the same class. It will be seen, however, 
that I have adopted a plan of arrangement by 
which this affection is separated from those we 
have just considered. But I wish to be under- 
stood that this has not been done from choice or 
ignorance, but merely for the sake of the conve- 
nience of bringing under one point of view all those 
diseases which are liable to produce a secondary or 
mechanieal effect, however much they may differ 
from one another in their nature. In doing this 
I have indeed followed the usual method of ar- 
rangement; but am aware of its imperfections; 
and that a strict nosological arrangement, founded 
upon natural principles, requires that all those 
diseases which are similar in their nature, should 
be classed together, without any reference to their 
mechanical effects. But the medical art is too 
imperfect at present for such an arrangement; 
and we must be content, I fear, for ages yet to 
come, with something less perfect. 
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SECTION II. 


ON THE DISEASES OF THE URINE IN WHICH 
PRINCIPLES INSOLUBLE IN THAT SECRETION 
ARE MORBIDLY DERANGED IN QUANTITY OR 
QUALITY. 


CHAP. I. 


Description of Urinary Gravel and Calculi, with 
a summary Account of their Chemical Compo- 
sition, &c. 


MECHANICAL deposites from the urine, 
though composed of the same general ingredients, 
may, in a pathological point of view, be conve- 
niently divided into three classes—1. Pulverulent, 
or amorphous sediments; 2. Crystalline sediments, 
usually denominated gravel; and, 3. Solid con- 
cretions, or caleuli formed by the aggregation of 
these sediments. 

I. Pulverulent or amorphous sediments. "These 
sediments almost universally exist in a. state of so- 
lution in the urine before it is discharged, and 
even afterwards till it begins to cool when they 
are deposited in the state of a fine powder, the 
particles of which do not appear to be crystalline. 


5 
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Their general appearance is very various, though 
their colour, for the most part, is red, diluted 
with more or less of brown or yellow. "Their 
composition is as various as their colour; and they 
may be said to contain, at different times, almost 
every principle capable of becoming solid itself, 
or of formimg a solid compound with any other 
principle found in the urine. Generally speaking, 
however, they may be stated to consist of two 
species of neutral saline compounds, viz. the h- 
thates of ammonia, soda, and lime, tinged more 
'or less with the colouring principle of the urine, 
and with the purpurates of the same bases, and 
constituting what are usually denominated pink and 
lateritious sediments; and, secondly, the earthy 
phosphates, namely, the. phosphate. of lime, and . 
the triple phosphate of. magnesia and ammonia, 
constituting for the most part sediments nearly 
white.: These two species of sediments very fre- 
quently: occur mixed together, though the lithates 
generally prevail; and it is to this circumstance, 
and to the little tendency that the salts of which 
they are composed have to assume the crystalline 
form, «that their heterogeneous and amorphous 
nature is to be referred. AUN 
I. Crystalline. sediments, or gravel. "This class 
of sediments is commonly ; voided. in: the form of 
minute angular grains, or crystals mechanically 
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diffused through the urine, and which subside 
almost immediately to the bottom of the vessel in 
which it is contained. In such cases, which may 
be considered of an extreme kind, an additional 
quantity of crystals is usually deposited as the 
urine coóls. In slighter cases, few or perhaps no 
. erystals are voided with the urine; but they are 
deposited abundantly upon its surface, and upon 
the sides of the vessel in which it has stood for 
some hours. '"Phese crystals are composed of— 
l. Lithic acid nearly pure;* 2. The triple phos- 
phate of magnesia and ammonia; and, 3. Oxalate 
of lime. 

The erystals of lithic acid, which are by far the 
most frequent, are always more or less of a red 
colour. 'Phose composed of the triple phosphate 
of magnesia and ammonia, are always white ; while 
those composed of the oxalate of lime, which are 
extremely rare, are of a dark blackish green colour. 

It may be remarked, that these different va- 


* I have said nearly pure, because they always contain 
colouring matter, &c. PBerzelius, indeed, states that they. 
consist of the super-lithate of ammonia; and it is true that 
they not unfrequently give off a little ammonia when dissolved 
in a solution of potash : but whether the ammonia be in actual 
combination with the lithic acid, or whether it be derived 
from a small proportion of the common lithate or purpurate 
of ammonia, with which they may be contaminated, I have 
been unàble to ascertain. Iincline at present to the latter 
opinion. 
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rieties of crystallme deposites are never voided 
together in the same urine, though they not un- 
frequently occur with amorphous sediments. 

The nature of these sediments may be ascer- 
tained by the means to be presently pointed out 
under the head of caleuli composed of similar sub- 
stances. 

- III. Solid concretions, or urinary calculi. Fxom 
various causes, to be explained hereafter, the before- 
mentioned sediments concrete together in solid 
masses, forming what are well known under the 
name of urinary caleuli. 'The various appearances 
and chemical properties of these calculi have been 
so ably and completely described by Dr. Mareet, 
in his recent publication,* that I do not think it 
necessary to enter upon the subject here further 
than is absolutely requisite for the completion of 
my object. "The following are the species of cal. 
culi already known. 

l. The lithic acid calculus is generally of a 
brownish red or fawn colour, but occasionally of a 
colour approaching to that of mahogany. Its sur- 
face is commonly smooth, but sometimes finely 
tuberculated ; and upon being cut through, it is 
generally found to consist of concentrie laminz. 
Its fracture generally exhibits an. imperfectly erys- 


* An Essay on the Chemical History and Medical Treat- 
ment of Calculous Disorders. Dy Alexander Marcet, M.D. 
F.R. S. &c. 
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talline texture, sometimes an amorphous or earthy 
one, in which case it usually contains a mixture 
of other substances. This is one of the most 
common species of caleuli.—C/iemical characters. 
Before the blow-pipe this caleulus blackens, emits 
a smoke having a peculiar odour, and is gradually 
consumed, leaving a minute quantity of white ash, 
which is generally alkaline. t is completely so- 
luble in caustie potash, and precipitable again by 
any acid in the form of a white granular powder. 
Lastly, if to a small particle a drop of nitric acid 
be added, and heat applied, the lithie acid dis- 
solves ; and if the solution be evaporated to dryness, 
the residue assumes a beautiful pink or carmine 
colour. 

9. The lithate of ammonia calculus is generally 
ofa clay colour. Its surface is sometimes smooth, 
sometimes tuberculated. It is composed of con- 
centrie layers, and its fracture is very fine earthy, 
resembling that of compact lime-stone.  'This cal- 
culus is generally of small size, and rather uncom- 
mon: but the lithate of ammonia very frequently 
occurs mixed with lithie acid, forming a mixed 
variety of caleulus.— Chemical characters. "This 
in many of its properties closely resembles the last 
species. Before the blow-pipe, however, it usually 
decrepitates strongly. t is much more soluble in 
water than the lithie acid calculus; and always 
gives off a strong smell of ammonia on being heated 
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with caustic potash. "The lithate of ammonia is 
also readily soluble in the alkaline sub-carbonates, 
which pure lithie acid. is not: and in this case the 
fixed alkali seems to take the place of the ammonia, 
while the ammonia combines with the'carbonic acid 
of the sub-carbonate.* 

3. The oxalate of. lume, or mulberry calculus, 
is generally of a very dark brown colour, approach- 
ing to black. Its surface is very rough and tuber- 
eulated (hence the epithet of mulberry). Yt is 
usually hard, and. when cut through exhibits an 
imperfectly laminated texture.  'Phis species of 
ealeulus seldom surpasses the medium size, and is 
rather common. There is a variety of it remark- 


* Perhaps this fact will enable us to account for the effect 
said to be produced by alkaline carbonates upon calculi in 
the bladder, when long persevered in. This opinion is also 
rendered further probable, by another fact which I have 
several times noticed where alkaline remedies have been 
long taken, and where probably amorphous sediments abound- 
ed in the urine—namely, that a large proportion of the 
external white crust of the calculus, which has been supposed 
in general to consist of the phosphates, has consisted of the 
lithate of soda or potash (according as the alkaline matter 
taken has been soda or potash) mixed with a small relative 
proportion of the phosphates. ^A similar change also some- 
times takes place in the composition of amorphous sediments 
themselves, from the exhibition of the same remedies. In 
such cases the change is evidently for the worse, as the 
lithates of soda and potash are less pi eg than the lithate 


of ammonia, 


URINARY SEDIMENTS, CALCULI, &c. 85 


ably smooth, and pale coloured. —'T'hese are always 
of smallsize; and, from their colour and general 
appearanee, have been termed the Ahemp-seed cal- 
culus.— Chemical characters. Before the blow- 
pipe this species of calculus expands into a kind 
of white effloreseenee, which, when moistened and 
brought into contact with turmeric paper, stains 
it red. "This white alkaline substance is the caustic 
lime deprived of its oxalic acid. 

4. The cystic oxide calculus is of a yellowish 
white colour, and its surface, which is commonly 
smooth, exhibits a kind of crystalline appearance. 
When broken, it is found not to consist of dis- 
tinct lamine, but appears as one mass confusedly 
crystallized throughout its substance. "The fracture 
exhibits a peculiar glistening lustre like that of a 
body having a high refractive density ; and when 
in small fragments, it is semi-transparent. "This 
caleulus is small, or not surpassing the medium 
size, and is very rare.— Chemical characters. 
Fhis yields a very peculiar and characteristic odour 
when exposed to the flame of a blow-pipe. It is 
also very readily soluble both in acids and alkalies. 

5. The bone earth, or phosphate of lime cal- 
culus, is generally of a pale brown colour; and its 
surface is so smooth, as to appear polished. When 
sawn through, it is found very regularly lami- 
nated, and the lamina readily separate from one 


86 DISEASES OF THE URINE. 


another. "These lamine are striated in a. direction 
perpendicular to the surface, as from an assemblage 
of fibres. 'Phis species of caleulus has not hitherto 
been observed of large or even of medium size, 
and is extremely rare.—Chemical characters. 'T'his 
does not fuse before the heat of the blow-pipe. 
It is readily soluble in muriatie acid, and preci- 
pitable in the form of a white powder without 
decomposition. | 

6. The triple phosphate of. magnesia and am- 
monia calculus is always nearly white; its surface 
is commonly uneven, and covered with minute 
shining crystals. Its texture is not laminated, and 
it 1s easily broken and reduced to. powder. In 
some rare instanees, however, it is hard and com- 
pact, and when broken, exhibits a crystalline tex- 
ture, and is more or less transparent. Caleuli com- 
posed entirely of the triple phosphate of magnesia 
and ammonia are rare; but specimens in which 
this constitutes the predominant ingredient are by 
no means uncommon.—Cemical characters.  Be- 
fore the heat of the blow-pipe, this caleulus gives 
off the odour of ammonia, and at length melts 
with diffieulty. It also gives off ammonia when 
treated with caustic potash. It is much more so- 
.luble than the preceding species in dilute acids, 
from which it is again readily precipitated by am- 


monia in its original crystalline form. 
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7. The calculus composed of. a mixture of. the 
phosphate of lime and triple phosphate of mag- 
nesia and ammonia, or the fusible calculus, is 
commonly whiter and more friable than any other 
species, resembling sometimes a mass of chalk, and 
leaving a white dust on the fingers.  'l'his species 
is generally not laminated. Occasionally, however, 
it separates readily into laminz, the interstices of 
which are often studded with sparkling crystals of 
the triple phosphate. "The variety of this species 
which is not laminated often acquires a very large 
size, and assumes the form of a spongy friable 
whitish mass, evidently moulded to the contracted 
cavity of the bladder in which it has been formed. 
"This species of caleulus occurs very frequently.— 
Chemical characters. Yt may be readily distin- 
guished by the ease with which it melts before 
the blow-pipe. t also dissolves readily in acids, 
and particularly in dilute muriatie acid ; and if to 
the solution oxalate of ammonia be added, the lime 
is precipitated alone, and the magnesia may be 
afterwards separated by the addition of pure am- 
monia. 

8. The alternating calculus, as the name im- 
ports, may consist of different layers of any of the 
preceding species. Hence its general appearance, 
texture, &e. will depend entirely on the compo- 
sition, and may be very varied. Most commonly 
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it is composed of a lithic acid or mulberry nucleus, 
and an external crust of the fusible caleulus. In 
some rare instances it is composed of lamine of 
all three of these substances, and sometimes of even 
more—the mixed phosphates still continuing to 
constitute the external crust. This species of cal- 
culus often acquires a very large size, and is very 
common.— Chemical characters. "The chemical 
characters must of course vary with the composi- 
tion ; and as the different substances of which it 
is composed. must almost certainly be some of the 
preceding, the nature of the different lamine can be 
readily ascertained by what has been already stated. 

9. Mixed calculi consist of an intimate mixture 
of any two or more of the preceding species; but 
generally of a mixture of the lithate of ammonia 
and the phosphates.* —'l'heir colour of course varies 
with their composition ; but is commonly. indeter- 
minate. They are for the most part not laminated, 
and possess considerable hardness. "They have been 
seldom seen of large size, and fortunately are very 
rare.—' The chemical characters of mixed calculi 
of course are of an ambiguous nature, and. will 
depend upon their composition. 'The nature of the 
different principles entering into their composition 


* 'Fhere is obviously a strong chemical objection to the 
opinion that uncombined lithic acid and the phosphates can 
be precipitated from the urine at the same time. 
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may be readily ascertained from what has been 
already stated. T 

10. Carbonate of lime calculus. Y have seen 
some small. ealeuli composed. almost entirely of this 
salt. "They were perfectly white, and very friable, 
Mr. Smith has described others which closely re- 
sembled in appearance the mulberry calculus.* 
This species of calculus is very uncommon. | . As 
to their chemical characters, they are readily de- 
tected by their dissolving with effervescence in 
acids, and other well-known properties. 

To these ten species Dr. Marcet has added two 
others, namely, 

1l. The vanthic ovide calculus, of which only 
one specimen seems yet to have been observed ; and, 

19. The fibrinous calculus, apparently com- 
posed of the fibrin of the blood. Both these cal- 
culi were small, and are probably of very rare 
occurrence. "The former was termed canthic or 
yellow oxide, from its characteristic property of 
yielding a yellow colour when acted on by nitric 
acid. "The latter was found to possess all the cha- 
racters of the fibrin of the blood. 

"There is another species of caleulus which, though 
not of urinary origin, is very liable to be mistaken 
for such, from the situation in which it is formed 
—Tnamely, | 


* Med. Chirurg. Trans. xi. p. 14. 
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13. The prostate calculus. "This is formed in 
the prostate gland. Its colour is yellowish brown. 
It is small, and more or less rounded in shape, and 
consists of neutral phosphate of lime tinged by the 
secretion of the prostate gland. By these proper- 
ties calculi formed in the prostate gland can always 
be readily distinguished from caleuli derived from 
the urine. 
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CHAP. II. 


Data showing the Comparatioe Prevalency of the 
different Forms of Urinary Deposite, and the 
Order of their Succession. — Observations 

. founded upon these. Data, illustratice of. their 
General Pathology, &c. 


IN treating of this part of my subject, as 
wcll as others of a similar nature, I shall avail 
myself of the data which have been published 
by preceding authors; and in doing this, shall, 
in the first place, lay before my readers the dif- 
ferent data, in the order of time in which they 
have been published. 

'The first collection of calculi, of which an 
examination was made, adapted to my present 
purpose, was that in the Ilunteriaà Museum. 
The examination was made by Mr. Brande. 
According to this gentleman, of 150 calculi, 
the following "were the relative proportions of 
each species: 

Of lithic acid, nearly pure............ ee. 16 
Of lithic acid mixed with a small relative ] 61 

proportion of the phosphates 45 

Of oxalate of lime, chiefly ' 6 


Of the phosphates, nearly pure............ 12 
Of the phosphates mixed with a small rela- l 18 
66 


9*9 990002 99 


tive proportion of lithic acid 
Of lithic acid and the phosphates with nuclei od 5 


oxalate of lime ....... 0521041, £71, E AN 


150 * 
* Philos. Trans. xcviii. p. 228. 
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"The next tables I shall quote are from Dr. Mar- 


cet's work. Of 181 specimens taken by that gentle- 


man, indiseriminately, from the extensive collection 
at Norwich, the following are stated to be the 
relative proportions of each: 


Of lithic acid, in which the character was well defined, 66 


Of'oxulate of lime! chiefly 45 120 LE INAEN («dis d 
Of the phosphate of lime, nearly pure ...... 4 

Of the phosphate of lime and triple n d 53 
phate, constituting the fusible calculi . 49 
Lithic and mulberry.... 15 

Alternating calculi  Mulberry and triple .. 1 19 
composed of. . Fusible and lithic ...... 1 
Fusible and ERST 2 

Compound or mixed eatcull; 2. 2s eae rede e amma o 2 

181* 


In the collection at Guy's Hospital, consisting 
of 87, the following are the relative proportions 
according to the same gentleman : 


Of lithic acid, nearly pure..... 16 
Of lithie acid mixed with a little oxalate of ! 22 
EGG ego AS Pda id QAUM SMONPUMQU Je M LU adn 6 
Ofoxalate o£ lime, 125900772 UL. AAILUL 203. 2.900022 
(vdticoxide o DIE s Sdn riaaisie vua aae ! 
Of the phosphate of lime, nearly pure . 3 
Of the triple phosphates .................. -— 29 
Of the mixed phosphates or fusible calculi.. 24 
Alternatng calculi ..........—.......26.. se 4 risit elo n8. elo 6 
Compound caleuli.......... dp « jisiete e vittis s*)es Me 7 
87] 


Of 187 caleuli, constituting the aggregate of 
the different collections of various gentlemen in 
Manchester and its neighbourhood, the follow- 


* Page 107, first edition. t Loc. cit. 
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ing are the relative proportions, Se to 
Dr. Henry: | 


Of lithic acid chiely ....................eeue. SLE 
Of oxalate of lime .......... ee bae dA ur 
Or dBQ OHUS 1... dle eee re bs.2. 0 
Of the phosphates pure, and constituting the - 

Eni bslcülug 12.5.3 UM URE S opel eine nte 4 29 
Of the phosphates less pure, mixed with lithic 

enc MOTEL TEQUE UPS ECTS ANE T rn 187 


Lithic acid and phosphates.... 39 

Alternating | Oxalate oflime and phosphates 16 
calculi Oxalate of lime and lithic acid 11$ 78 
composed of | Oxalate of lime, lithic acid, 7 | 
and phosphates .......... 
Compound or mixed calculi......... semvevsas ise 0 B 


187* 

Mr. R. Smith, of Bristol, has lately published 
a very excellent paper on the subject of calculi, 
entitled ** A Statistical Inquiry into the Frequency 
of Stone in the Bladder, in. Great Britain and 
Ireland."f In this paper, the following table is 
given of the calculi preserved in the collection of 
the Bristol Infirmary. The collection, exclusively 
of those formed on foreign substances, consists 
of 218 specimens from the human bladder. 


Of lithic acid, nearly pure ...... SODPETNPOGRR I PY. 
Of oxalate of. lime.oneariy pure d o 2051 TO TE 33 
Of the phosphate of lime, nearly pure ...... 1 
Of the ammoniaco-magnesian phosphate . . » 20 
Of the fusible calculi, or mixed phosphates. . 18 


Oxalate of lime and lithic acid .. 29 
Piiscronte ins acid and phosphates. ..... : 89 


ga Oxalate oflime and phosphates.. 32 

EA Composition not all mentioned. .. 10 
Compound calculi............ EUNT RERAHMT EU. 8 
218 


* Med. Chirurg. Trans. x. p. 127. T Ibid. xi. p. 1. 
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Table evhibiting a general view of the pres 
 ceding data. 


E] 


E 3 Sls ? 
[-] — - "d , 
aO tui sus. itel s 
k- AT EY » u [ 3 
General Particular $ NMICHCHBHHE z E E 
character. gn inn a i & ea EE -z|- E E r: 
t- tL . Pus L] E os -— , E-— LT] 
$z|/^$5|2é5|-—| i| E 
E o rm S 
e eà |f 
; Nearly pure.......| 16| 66| 16 98|) 
Mixed with a SOME " 6 6 
Lithic acid oxalate of lime Wow "d "74 294 
Mixed with a little 
of the Sioob Gates I SA 45 


. Mulberry oroxalate of lime ..| (6| 41| 22 11| 33| 113| 11S 
Cystic oxide. . —L— M 3—, S3 3 
(|Nearly pure...... e| d2j-—|—|  4——4 16) 
Mixed with a small 
proportion of the 66—— ——, 18——,| 84 
lithic acid ...... 
, Phosphate of lime 
Phosphates »| nearly pure .... 
Triple phosphate, 1| 
nearly pure... j 
Fusible, or mixed? | |. | 49| 9|4 
(| calculi ........ 
Lithic and mulberry |——| | 15,——,——|—— il 


4| 3|—.| 1| 8| 5202 


| 
| 


Mulberry and lithic |—— 
Lithic and phos- 39  19| 51 
phates ........ | 


Mulberry & phos- ji 460$s9 "I 
BRuMPR LET eeu | 


AMiternating j |Lithic, juin CDL CIEN tt o» 86 
Calculi | and phosphates | i 
Mulberry, Ad fieri ue rer ]2 
and phosphates 
Fusible and lithic. . | —— | P1 IH PISTES 
Fusibleand mulberry,——| | 2 ———— 
Composition not | 


escieie-ir T bonies- c D 
8 


mentioned ...... 
Compound Mixture not men- 9 
Calculi tiated ,. 245 «L : UATM 8 E56 3 
150 181| s1| 181| 218) 8?3 


In the preceding table, the whole of the data 
are collected into one point of view, under the 


——————"ÉÁÁE— 


: 
: 


Asst dh 


PN 
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. general titles of lithic acid, mulberry, cystic oxide, 
phosphates, alternating and. compound calculi ; 
each of which we shall now proceed to consider 
in detail. | | 

1. Lithic acid calculi. Under this head are 
elassed all those caleuli in which this principle 
evidently predominates, and the general table 
indieates that somewhat more than £i of the 
whole number belongs to this class, a proportion 
that holds good likewise of each of the individual 
collections, except that at Guy's Hospital where 
the proportion is only one fourth. | 

But if we take into consideration the fact 
universally admitted by all authors upon this sub- 
ject; that lithie acid constitutes by far the most com- 
mon nucleus round which other caleulous matter 
is subsequently deposited, we may, I think, 
safely assert, that at least two thirds of the 
whole number of caleuli originate from  lithic 
acid; that isto say, if a lithie acid nucleus had 
not been formed and detaied in the bladder, 
two persons at least out of three who suffer 
from caleulus would have never been troubled with 
that affection. 'Phis is a most important fact, 
and deserves to be constantly borne in mind. 

It has been stated in the preceding chapter, 
that the urinary sediments in which the lithie 
acid predominates are of two descriptions, amor- 
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phous and ersytalline, and that the amorphous 
consists chiefly of the lithate of ammonia, and the 
crystalline of lithie aeid nearly pure; now this 
distinction appears to me to hold good with 
respect to hthic acid caleuli, some being com- 
posed of the amorphous sediments and some of 
the crystalline, but by far the greater number of 
a mixture of the two. It is with the greatest 
deference that lI presume to differ from the 
eminent chemists who have preceded me in this 
field, but I am reluctantly compelled to do so on 
the present occasion. I have elsewhere shown, 
that calculi exist composed almost entirely of 
the lithate of ammonia, and I think it may 
be asserted that all hthic:caleuli which have an 
amorphous or earthy fracture, contain more or less 
of the same compound. Even the most super- 
fieial observer must have remarked, that lithic 
caleuli differ exceedingly in their sensible proper- 
ties; that some are of a deep fawn colour, dis- 
tinetly laminated, and exhibit a perfectly crys- 
talline fracture; that in others these characters 
are less distinct, or sometimes entirely disappear; 
the colour being pale brown, or clay-like, and the 
fraeture perfectly earthy, or amorphous. Every 
one, I repeat, must have remarked this circum- 
stanee, and tle natural inference appears to be 
that the red crystalline caleulus is composed of the 
2a 
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red crystalline gravel, and the earthy amorphous 
one, of the amorphous sediments; and this inference 
seems to be justified by experiment ; the crystalline 
ealeulus being, according to my experiments, com- ' 
posed of nearly pure lithie acid; and the amor- 
phous one of lithie acid, more or less of ammonia, 
generally alittle of the phosphates, and some- 
times a small portion of the oxalate of lime. "The 
lighter the colour, the greater in general the propor- 
tion of lithate of ammonia and the phosphates. 

The data in our possession do not enable us to 
determine the comparative prevaleney of these 
varieties of lithie caleuli; but, according to my. 
own observations, these composed of a mixture of 
the erystalline and amorphous sediments are 
the most common; while the  well.marked 
crystallme variety is comparatively more rare; 
and the third variety, or those composed of pure 
ithate of ammonia, are still more uncommon. The 
most perfeetly erystalline variety I think, is to 
be generally found among the largest specimens; 
a cireumstanee, perhaps, that will not appear 
diffieult to be explained hereafter. 

2. Ocalate of lime, or mulberry calculi. On 
comparing the general totals in the preceding 
tables, it will be found that the mulberry calculi 
constitute rather less than - of the whole 
number. 'lhe proportion, however, differs ex- 
ceedingly from this and from one another in the 
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different collections. 'Thus of the 150 calculi 
examined by Mr. Brande, only six were composed 
of the oxalate of lime, or 4 of the whole; and 
even the most pure of these are stated to contain 
as much as 35 per cent. of other matter; 
he accordingly remarks that he had rarely met 
with it. In the Norwich colleetion, on the con- 
trary, nearly 1; and in the collection at Guy's, 
even somewhat more than this, according to 
Dr. Marcet, are of the mulberry species. In 
the Manchester collection only , consists of oxa- 
late of lime, nearly pure; but if we take into 
aecount all those that contain this substance, 
the proportions will be found to constitute about 
. of the whole collection, as in those of the 
Norwich and.Guy' Hospital. In the Bristol 
colleetion rather less than .& of the whole con- 
 Sists of oxalate of lime, nearly pure; but if all 
be included, containing that salt, 45, or nearly 
one half of the whole, will belong to this class! 
Thus it appears that in the distriet of which 
Bristol may be considered as the centre, this 
species of urinary deposite is far more frequent than. 
any other, and much exceeds its usual relative 
proportions, as observed in other parts of the king- 
dom. 'Plhe infrequeney of this species of caleulus 
in the FTunterian collection, constitutes an anomaly 
that appears at. present inexplicable. 

3. Cystic oxide calculi. 'Yhexarity of this species 
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of calculus is such, that only 1 in 274 appears, 
from the data before us, to be of this description ; 
and I think it not improbable that even this estimate 
is greater than the truth; since three out of the 
five collections contain no specimen of it. 

4. Calculi composed of. the phosphates. From the 
data in our table it will appear that about 2 of the 
whole number of calculi consist of the phosphates, 
and that half of this proportion, or about 2, con- 
sists of the mixed phosphates. But, whoever has 
paid much attention. to the subject of urinary cal- 
 euli, will perceive that these estimates are very in- 
correct, especially as far as regards the proportion 
of the caleuli composed of the mixed to those 
composed of the pure phosphates. It may be ob- | 
served also, that caleuli have frequently the ap- 
pearance externally of being composed of the phos- 
phates, while they contain a nucleus of a very differ- 
ent substance : except, therefore, calculi are sawn 
through the centre, it is impossible to ascertain 
their composition where the phosphates are con- 
cerned.. Now,in the above data all the calculi, except 
| some examined by Dr. Maret, at Norwich, appear to 
have been sawn through;* there cannot, therefore, be 


* Dr. M. expressly states that some in the Norwich collec- 
tion were not cut through: but he is silent on this point with 
respectto the collection at Guy's. "The calculi of the other 
collections are stated by the authors to have been divided. 
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much inaecuracy from that cause; yetgreat confu. 
sion arises respecting the comparative frequency of 
this species of calculi, from the different methods of 
examining and arranging them adopted by different 
authors. 'lhus, from the method followed by Mr. 
Brande, it is impossible to infer whether the 
lithie acid, which he states the calculi he examined 
to have contained, was derived from a lithie acid nu- 
cleus, which is most probable, or whether from the 
whole ealeulus through which it was equally dif- 
fused.* "The description of the colleetion at Nor- 
wich does not enable us to draw any infer- 
ence, with respect to the point in question, 
for the reasons above given ; but in that of Guy's 
Hospital, no less than 24 out of 877 are stated to 
belong to the fusible species. Hereitis evident that 
Dr. M.must mean ezterznally ; forheadmits himself 
elsewhere, in common, I believe, with every other 
author who has written on the subject, that lithie 
acid constitutes by far the most frequent nucleus 
round $vhich the other substances concrete. We 
may, therefore, I think fairly infer that a large 


proportion of those caleuli placed by Mr. Brande . 


and Dr. M. under the head of the phosphates, have 


* Mr. Brande informs us, that * To injure these calculi as 
little as possible, they were carefully cut through with a fine 
saw, and a portion of the whole cut surface removed by a file. 
In this way all the different ingredients of the calculi were 


obtained." 
b 
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sequently belong to the class of alternating caleuli ; $ 
an inference that will be much corroborated bythe 
Manchester and Bristol collections, where tliese 
points appear to have been particularly attended to. 
"Thus, Dr. Henry says, that * in four instances 
only out of 187, the calculus has been composed 
throughout of the earthy phosphates, and in 
these I have not been able to discover a nucleus of 
any other substance;" but his table contains 18 
. more, or 22 im all, composed. almost entirely of the 
phosphates; so in the Bristol collection only 20 
are stated to consist principally of the phosphates, 
without, however, any reference to their nuclei, 
which, of whatever they may consist, we may infer, 
from the principles of arrangement adopted by 
Mr. Smith, to be very small. From these observa- 
tions, then, I think we are entitled to conclude, that 
the proportion of calculi composed essentially of the 
phosphates is much less than what it appears to 
be from the data above given taken collectively, 
. and that those composed en£irely of the phosphates 
bear even a very small proportion to those com- 
posed principally of them: and this inference 
fully accords with my own observations on the 
subject. | 

5. Alternating calculi. "These constitute by far 
the most interesting and. important species of 
 ealeuli, in a pathological point of view, since they 
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present us with a faithful record of the order of 
succession of the different diatheses, &c. They 
deserve, therefore, to be most carefully studied; 
and my readers will, I trust, in consequence, ex- 
cuse me for entering rather minutely into the 
subject. | 

From the preceding data taken collectively, it 
appears that between 4 and 4 of the whole number 
belong to the class of alternating caleuli ; but that 


thisis a very erroneous view of the subject, will 


be obvious to every one, even from a superficial 
examination of the data themselves. "Thus, there 
appears to be only five caleuli in the Hunterian col- 
leetion which, according to Mr. Brande's table, be- 


long to the class -of alternating calculi; in the. 


portion. of the Norwich collection examined by 
Dr. Marcet, only 19, or about 4. of the whole; and 
in the collection at Guy's Hospital according to 
the same gentleman, only six, or about 4i of the 
whole ; while in the Liverpool collection, according 
to Dr. Henry, there areno less than. 73 belonging 
to this class; and in the Bristol, according to Mr. 
Smith, 83, or between 2 and 4 of the whole num- 
ber. 'Phese differences I have no doubt chiefly 
arise from the different manner in which the cal- 
culi have been arranged by the respective authors, 
and not from actual differences, at least so great, 
in the proportion of alternating caleuli; for in 


every collection: which I have seen, the proportion . 


! 


d 


COMPARATIVE FREQUENCY OF CALCULI. 108 


of alternating calculi has been strikingly great. 
But it would be useless to dwell on this part of my 
subject any longer: I shall, therefore, proceed. to 
examine the different varieties in detail. 

d. Lithic and Mulberry. | Yn the Norwich 
collection, aecording to.Dr. Mareet, no less than 
15, or 44 of the whole number examined by him, 
consisted of ealeuli of this description, whereas 
in neither of the other collections is this variety 
stated to exist. From the manner in which the 
results are stated with respect to the Hunterian 
and Guy's Hospital collections, we are indeed un- 
able to decide whether such a variety exist in them 
or not; but in the Manchester and Bristol col- 
leetions, there is. evidently no such variety: à 
circumstance of a very singular nature, .and 
pointing out a most striking difference between 
the diatheses prevalent in the eastérn and western 
parts of the kingdom. I have dissected, and 
examined with great care, a. caleulus composed 
of lithie acid, oxalate of lime, and afterwards hthie 
acid again, with the view of ascertaining the na- 
ture of the transition from one species to the other. 
The change appeared to take place almost ex ab- . 
rupto, that is to say, on. the surface of the lithie 
caleulus, which was a well-marked crystalline one, 
there was a very thin layer of a lighter colour 

composed of hthie acid, lhithate of ammonia, and 
 oxalate of lime intermixed, and upon this the 
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oxalate of lime was immediately deposited in the 
crystalline state. The transition back again from 
the oxalate of lime to the lithie acid, was still 
more abrupt, and absolutely without any percepti- 
ble intermediate state. that I could observe; a 
plain proof, I presume, that some time must have 
elapsed between the deposition of the different 
caleulous matters. Phe oxalate of lime in this 
instance consisted of two distinet lamine; the 
internal of whieh was beautifully erystallized in 
the form of rays perpendieular to the surface of 
the ealeulus, while the external consisted of a 
congeries of distinct crystals (some of them almost 
transparent), which rendered the external surface 
slightly rough and tuberculated. 

b. Mulberry and Lithic. | It is no less re- 
markable that this variety of caleulus is not stated 
to exist either in the Hunterian, Norwich, or 
Guy's Hospital collections, though in the Bristol 
collection it forms nearly 4 of the whole number, 
and in the Manchester 44. The transition from the 
mulberry to the lithic sometimes takes place at 
once, as in the specimen just described ; but occa- 
sionally a mixture of the two substances occurs be- 
tween the pure mulberry and pure lithie. ! 

c. JLithic and Phosphates.  'Phis common 
variety of caleulus is not. stated to exist either in 
the Hunterian, Norwich, or Guy's. Hospital col- 
leetions. We can hardly, however, infer from this 
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that it does not occur there, but must suppose that 
it has been included under other heads. In the 
Manchester collection it constitutes between 1 and 
i of the whole number, and in the Bristol only 
about 4!,, a remarkable and striking difference, on 
which a few remarks will be made when speaking 
of the next variety. "The usual transition from the - 
lithie acid to the phosphates is most interesting and 
instructive. If the calculus has originally been of 
the crystalline variety, the first symptom of change 
is commonly the disappearance of the crystalline 
character, and the substitution of the amorphous 
one in its stead ; at the same time the colour be- 
comes paler. 'Phese characters gradually increase 
till the fracture becomes perfectly amorphous, and 
the colour a pale clay-brown, and very soon after 
this the phosphates appear to prevail entirely. 
These changes indicate that the transition from 
lithie acid to the phosphates, take place through 
the lithate of ammonia, and that it is accompanied 
by the disappearance of the usual colouring princi- 
ple from the urine. It may, however, be remarked 
that we rarely meet with the above series of 
changes complete, the perfectly crystalline variety 
of lithie acid seldom passing to the phosphates; 
while, on the contrary, the pale amorphous variety 
frequently passes into the phosphates, or contains 
them mixed. Sometimes, also the series of changes 
oceurs in a very limited space. 


d. Mulberry and Phosphates. 1n the Hun-. 
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terian, Norwich, and Guy's Hospital collections, 
this variety of calculus hardlyappears to occur ; while 
in the Bristol it forms upwards of 4. of the whole, and 
in the Manchester 44. — 'The striking difference 
between the Manchester and Bristol eolleetions, con- 
sists in the great number of the mulberry species in 
the latter, while in the Manchester collection.the 
lithie species predominates. 'Phis is a very curious 
faet, the origin of which is probably to be traced 


to some difference in. the modes of living between 


the two distriets. — "he transition. from the mul- 
berry to the phosphates is sometimes most inter- 
esting and instruetive: the following is what I 
have observed on dissecting and analyzing this va- 
riety. "The nucleus had the usual appearance and 
composition of the mulberry caleulus. | Round 
this was deposited a substance of a less compact 
and more friable texture, composed of a large propor- 
tion of carbonate of lime, mixed with some oxalate 
. of lime; at a greater distance from the centre, the 
oxalate of lime entirely disappeared, and its place 
began to be supplied by the phosphate of lime; 
the compound here, therefore, consisted chiefly of 
the earbonate and phosphate of lime. — Still fur- 
ther from the centre, the carbonate of lime was 
much less in quantity, and. at length altogether 
disappeared, and the caleulous matter consisted al- 


most entirely of phosphate of lime, with a small - 


proportion of the triple phosphate and animal 
matter: and of this the bulk of the calculus con- 
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sisted. It was very difficultly fusible. —'This caleu- 
Tus was extremely friable,; and. had been broken to 
pieces in extracting. 

e. Lithic, Mulberry, and Bici jii 1s 
singular that neither of the collections should be 
stated to contain a specimen of this variety, which 
is by no means uncommon. In the seventh plate 
of Dr. Marceet's work, there is a good fre of a 
calculus of this description. 

f. Mulberry, Lithic, and Phosphates. . In the 
Hunterian collection, five specimens of this variety 
are stated toexist; in the Manchester seven. We 
are unable from the data to state whether any spe- 
cimens exist in the other collections, but there can, 
I think, be little doubt of the fact. In the Bristol 
colleetion there are ten specimens of alternating cal- 
culi, the nucleus of all of which is stated to con- 
sist of oxalate of lime. One of these specimens 
is made of four regular deposites, namely, ox- 
alate of lime, lithie acid, oxalate of lime and li- 
thic acid mixed, and external ** ammoniaco-. 
magnesian phosphate of lime," a term of which I 
am at a loss to comprehend the meaning, ex- 
cept it be intended to signify the mixed phos- 
ml 

- h. Fusible and "HEP Fusible and Mul- 
CM Out of 823 calcul, the aggregate of 
all the collections, only £Aree specimens are stated 
to exist in which the phosphates have been fol- 
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lowed or surrounded by other caleulous deposites. 
The /aw, therefore, that a. decided deposition of 
the mixed phosphates, is not followed by other de- 
positions, appears to be. general, and a most im- 
portant one it is, as we shall find hereafter. In all 
the numerous caleuli that have fallen. under my 
own observation, I do not recolleet a decided ex- 
ception to it; for in every instance in which there 
appeared at first sight to be an exception, it was 
found, upon a closer examination, to be more appa- 
rent than real. 'Phe following is a description of 
a calculus constituting such an apparent exception. 
The nucleus was composed of a loose aggregate 
of partieles, composed principally of the lithate 
of ammonia, of a pale brown colour. Round this 
was deposited a layer of considerable thickness, 
composed almost entirely of the same substance, but 
hard and compact; without this was deposited an im- 
perfect lamina of the triple phosphate of magnesia 
and ammonia; and beyond this, several thin and 
Arregular laminze of the lithate of ammonia and 
triple phosphate, intimately intermixed with one 
another: lastly, the whole was covered by a layer 
of the triple phosphate of magnesia and am- 
monia, perfectly white, and of a crystalline texture, | 
and consequently nearly pure. — "hus, in fact, this 
hardly constituted an exception to the general law; 
for, as will be hereafter shown, the lithate of ammo- 
nia seems to constitute, as 1t were, the interme- 
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diate link between the lthie acid and phos- 
phates.* ^ Besides these varieties of alternating 
caleuli, it is obvious that many others may exist, 
and probably do so. Indeed there are descriptions 
. of such caleuli on record. "Thus, Dr. Marcet gives: 
a figure of a small one, composed of lithie acid in 
the centre, bone earth next, then oxalate of lime, 
and lastly, the mixed phosphates.[ Such varieties, 
however, are rare, and may be rather considered as 
curiosities than otherwise important. 

6. Compound calculi. Caleuli termed compound, 
from being composed of different ingredients mixed 
up together, are comparatively rare. From the 
aggregate of the preceding data, it appears that 
about 4. of the whole number only is of this de- 
scription. But the proportion in the collection of 
Guy's Hospital, is no less than nearly 44, while 
in the Norwich it is only 44, a prodigious differ- 
ence, for which there is no apparent reason. It 
is to be regretted also, that neither of the authors 
has informed us of what these compound calculi 
are composed. Are they composed of the same 
mixture, or of different ones? 'T'he answer would 
be most important, as it would show us what dif- 


* 'This calculus was the second taken from a young gentle- 
man ; the first of which consisted principally of the lithate of 
ammonia, and whose case is alluded toin a paper published 
by me-on this species of calculus. 

T See plate viii, fig. 8, of his work on calculous complaints. 
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ferent diatheses can exist together at the same 
time, and thus, perhaps, throw more light on 
those affections in general after alternating caleuli, 
than almost any other facts connected with this in- 
teresting and important subject. For my own 
part, I have nothing from. my own experience to 
offer on this head. I have never seen, or rather 
examined, what I should denominate a compound 
ealeulus. I haveindeed observed, in the transition 
stages of calculi, an intervenimg portion composed 
of a mixture of the old and the new layers; but 
this in general has constituted a very small propor- 
tion of the entire calculus. Such mixtures have con- 
sisted, for example, of the lithate of ammonia and 
the oxalate of lime; of the oxalate, carbonate, and 
phosphate of lime; of the lithate of ammonia, and 
the mixed phosphates, &e. ; but never of pure lithic 
acid with any other ingredient, and particularly 
with the phosphates; nor do I believe such a com- 
pound ever existed in nature. 

Such is a summary aecount of the mechanical 
deposites from the urine, and the various forms they 
assume, their comparative frequency, &c. "The 
reader, however, will readily perceive that, although 
so different in their composition and appearance, 
they may in fact be considered as made up of four 
elementary substances only, viz. 1. 7e lithic 
acid and its compounds. 9. The oxalate of lime. 
3. T he cystic owide: and, 4. The earthy phosphates, 
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two or more of which principles are seldom or never 
found in exeess in the urine at the same time. 
Hence they may be supposed to represent so 
many distinct diatheses, or conditions of the 
system requiring to be separately considered ; and 
this accordingly is the principle on which the fu- 
ture arrangement of my subject will be founded. 
(The preceding order hassbeen adopted for the fol- 
owing reasons :. "The lithie acid orits compound, the 
lithate of ammonia, not only constitutes the most fre- 
quent constituent of calculi, but is that which most 
generally gives origin to the other species, by fur- 
nishing a nucleus round which the matters com- 
posing them may concrete : it may, therefore, justly 
claim to be considered in the first place. Next 
to the lithie acid, the oxalate of lime species of cal- 
culus seems to possess most strongly the characters 
of an original diathesis, from the frequency with, 
which it gives origin to renal nuclei. "The cystic 
oxide is extremely rare; but, it seems to originate 
most frequently in the kidney, and moreover 
has the property when present of excluding other 
diatheses. "The phosphates naturally fall to be 
considered in the last place, from the circumstance 
that they very rarely constitute entire calculi, 
but succeed to the other diatheses, and are them- 
selves. very rarely if ever succecded by any other 
diathesis. | 
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CHAP. III. 


Of the Lithic Acid Diathesis in general, and on 
the best Means of. counteracting it, so as to 
prevent the original Formation of Calculus, or 
its Rtecurrence after an Operation. 


LIT has been before stated, that lithie aeid is 


separated from the urine under two distinct forms ; 


first, as an amorphous, or unerystallized sedi- 


ment, in which it is always in some state of com-. 


bination; and, secondly, in a crystalline .form, 


and nearly pure. "'Phese cireumstances naturally 


induce us to consider the subject under two points 
of view ; and, 

1. Of amorphous sediments. "The amorphous 
sediments at present under consideration consist 
essentially, as has been before stated, of lithic 
acid, in combination with some base, generally 


ammonig. Xn healthy urme this compound exists 
in such a proportion, as to be held in permanent 


solution at all ordinary temperatures. From par- 
tieular causes, however, affecting the health, the 
quantity of lithate of ammonia in the urine is 
increased above the natural standard ; and imn this 


case the excess is deposited as the urine cools, and 


- 
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thus constitutes the sediments in question. Such 
is aii explanation of the phenomenon in its general 
and most simple form ; and the obvious conclusion 
to be drawn from it is, that the deposition of 
amorphous sediments is indicative of an excess of 
lithie acid in the urine.* ^ Before, however, we pro- 
- eeed to consider the subject more partieularly, we 
have first to inquire generally what is the state of 
. the health connected with an excess of lithic acid 
in the urine. "Ww 

In attempting to answer this question, T shall 
first enumerate the circumstances (excluding, of 
course, actual disease) which I have observed to 
produce this.excess of lithic acid in a person sub- 
jeet to slight dyspepsia, but in other respects 
healthy, and who, consequently, from is suscep- 
tibility to the operation of the exciting causes, may 
be considered in the light of'a delicate test of 
their presence and aetion. "Theseexciting causes 
are of three kinds——a. Simple errors in diet; 
b. Unusual or unnatural exercise, either bodily or 
mental, particularly after eating, and the want of 
proper exereise at all other times; and, c. 
Debilitating c amimiapcivit | s 


.* I wish to state that I AM adopted this silica view of 
the subject chiefly from its simplicity and convenience. "The 
deposition of. amorphous sediments, for the most part, indi- 
cates an excess of lithic acid in the urine, but by no means 
universally so ; for they appear to be sometimes deposited in 
consequence of a very slight excess of acid in the urine. 
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a. Errors in diet may consist either in a 
simple excess of the usual wholesome articles of 
food, or in the partaking of food which is unwhole- 
some, or which uniformly disagrees with an indi- 
vidual. With respect to an excess of wholesome 
food, I have observed, first, that all other circum- 
stances being the same, an unusually heavy meal 
especially of animal food or of bread, is invariably 
followed by a deposition of the lithate of ammonia 
from the urine. Secondly, that the circumstances 
of quantity and quality of food being the same as 
usual, an abrupt or decided change in the time of 
.partaking of it, such, for example, as dining at 
noon, or eating supper (to which the person is not 
accustomed), will very frequently produce the same 
effect: and, lastly, that the same effect is occa- 
sionally produced by partaking of food to which the 
person has notbeen used, though wholesome in itself, 
and taken at the usual times and in moderate 
quantity. , 

With respect to the. wholesomeness of food, so 
much depends upon idiosyncrasy, that this point can 
only be determined in many instances by actual 
trial Whatever agrees with the stomach of an 
individual, when taken in moderate quantity, may 
perhaps be presumed. to be easily digested, and 
therefore vholesome as far as regards that indi- 
vidual; and the stomachs of different persons. are 
so various and capricious in this respect, that 
there is scarcely any kind of food but some 
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stomach may ve found capable of digesting it. 
Certain substances, however, are universally ac- 
knowledged :to be more difficult of digestion than 
others. 'Phese are enumerated by writers on 
dieteties,' and are sufficiently well known. I shall 
therefore only notice one or two substances which, 
of all others, have been observed most apt to 
produce a deposition of the lithate of ammonia : 
these are animal substances in general, and more 
especially heavy, unfermented bread, or compaet, 
hard-boiled fat dumplings or puddings. 

b. Unusual or unnatural exercise of the body 
or mind, particularly after eating, and the vant 
of proper evercise at all other times. Yt has 
been observed, that horse exercise is apt to pro- 
duce a turbid state of the urine, in those who are 
unaecustomed to it. I have also remarked, that 
exercise in general whether bodily or mental, 
taken immediately after a principal meal, as after 
dinner, is almost invariably followed by a deposition 
of the lithate of ammonia from the urine. On the. 
contrary, the want of active exercise after a certain 
Stage of the digestive process has been completed, 
is very frequently followed by a similar deposition. 
I have likewise remarked, that even a. moderate 
meal taken after a day spent in close mental appli- 
cation, or eomplete bodily inactivity, is very fre- 
quently succeeded by the same event. 

c. Debilitating circumstances. "To this class 
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belong a great variety of unconnected events having 
no principle in common except that, perhaps, of 
diminishing the vital energies, such as various 
medicinal substances; certain conditions of the 
atmosphere; also depressing passions of the mind, 
inordinate mental or bodily fatigue, long fasting, 
and a host of others which need not be enumer- 
ated ; all of which, the quantity and quality of the 
diet, &c. remaining the same, will frequently oc- 
casion the deposition in question from the urine. 

These are the principal cireumstances which, 
independently of actual disease, seem capable: of 
producing. a. deposition of lithate of'ammonia 
from the urine.. Let us now inquire a little 
into their nature and. mode of operation. 

In the first place, with respect to.a simple 
excess in wholesonie and natural diet, this can be 
only supposed to aetin virtue of its quantity ; that 
is to say, the digestive and assimilating organs 
have more given them to do than they can do 
well; or if they can perfectly execute their office, 
the quantity of nutriment is greater than may be 
necessary for the purposes of the animal economy ; 
and the imperfect or superfluous matter maybe 
supposed to be separated by the kidney under the 
form of lithie acid. When the food is unnatural, 
something very similar may be supposed to. take 
place; that is, the digestive and assimilating 
organs may be presumed to be unable to render it 
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proper for the mutriment of the body. "With 
respeet to the cireumstances of taking food at 
unusual hours, or of food to which the stomach 
has been ünaceeustomed, their effects may be pro- 
bably explained on similar principles. 'l'he animal 
economy is the slave of habits; and, when these 
are rudely broken in upon, the different organs 
are liable to have their funetions deranged, and 
éonsequently the operations depending OI them 
caasa performed. . 

^As to exercise we are taught by nature, in 
'eommon with all other animals, to remain in a 
state of rest for some time after meals. "This is 
obviously a wise provision intended to secure a 
due digestion of our food ; and the infringing of 
it, as is universallp known, cannot happen 
with impunity. 'lhese remarks apply equally to 
Xhe exercises of the mind.—Who, for example, is 
fit for study immediately after dinner? On the 
contrary, when the food has been duly digested, 
and the nutritious portion of it has perhaps entered 
-the cireulating system. in the form of chyle, a 
certain degree of bodily exercise appears to be 
necessary to complete its. assimilation. Then it is 
that animals are roused from those slumbers 
into which they natural  subsided after 
eating, and. betake themselves to aetion: then it 
1s that we feel, 1f ever we do, a sense of renovation 
and aptness for muscular exertion: then it is, in 


118 DISEASES OF THE URINE. 


short, that we ought to be active. | Unfortunately, 
however, for mankind, this impulse for action, 
though for the most part equally striking as that for 
rest, is not equally imperious. Hence we are too 
apt to overlook its nature and object, and regaxd 
itas nothing more than a healthy sensation by 
which we are summoned. to that occupation to 
which inclination or duty prompts us... Thus, 
instead of being bodily active, the studious man 
regards it as a summons to be mentally. active, 
or the indolent man perhaps to merely si£ up and 
enjoy himself, —3in short, this feeling of renovated 
energy is used or abused in a thousand ways 
by different individuals, without their ever dream- 
ing that bodily exercise, and that alone, 1s ymyplied. 
by it. 'lheresult is, that imperfect assimilation, 
and all its consequences, take place; one of the 
most constant of which, as before stated, is tur- 
bidity of the urine from an excess of lithate of 
ammonia. 

All eireumstanees which debilitate, all diseases, 
therefore, and partieularly fever, are well known 
to affect the digestive and assimilating functions 
most powerfully. Hence, under such conditions: 
of the system, an ordinary meal becomes an e«cess, 
and will be naturally attended by the same conse- 
quences. It must be equally obvious, also, that 
when the stomach and digestive organs are so 
debihtated, that they must be much more sus- 
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ceptible to all those eireumstances which can derange 
their operations than when in a healthy state. 

"These observations appear to throw no small 
light upon the question under consideration; and 
their general import seems to be that a deposition 
of the lithate of ammonia in the urine is con- 
nected with some derangements of the digestive 
and assimilating functions. In what this derange- 
ment immediately consists I cannot take upon 
myself to say ; but it apparently consists in some 
defect in the operations of those organs; by which 
either chyle too imperfect for the purposes of the 
economy, or some new and unnatural primciple is 
generated, which, requiring to be removed from the 
system, is thrown upon the kidney, and by that 
organ converted into lithate of ammonia.*  Whe- 
ther the kidney partakes in the diseased action is 
doubtful, at least in ordinary cases. We see that 
this organ naturally secretes the lithate of am- 
monia. ts operation can therefore be supposed 
to be deranged (im degree only: and it appears 


* It is, I believe, the common opinion, that all sorts of 
red amorphous sediments are produced by fever. I shall 
not dispute this point, though I doubt its general accuracy. 
When. fever occurs in healthy subjects, it is indeed 
accompanied by these sediments, even where they cannot be. 
ascribed to diet. In such cases it is probable that the 
quality of the blood already formed is changed by the febrile 
action, and that some portion of that fluid is reduced to the 
state in which it is adapted for forming lithate of ammonia. 
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- probable,. from this. and other circumstances that 
might be mentioned, that when imperfectly. assi- 
milated. or unnatural albuminous matter, such. as 
that above alluded to, is brought to the kidney, 
that organ. does, and. must, in virtue of its natural 
action, convert such imperfect albumen into lithate 
of ammonia. . W hether, under certain cireumstances, 
the kidney be. capable of. forming lithate of 
ammonia from matters different from those. above 
supposed, is another question, and one that we 
are quite unable to answer at present. My own 
opinion is, that the kidney cannot form lithate of 
ammonia, or any other principle, from. whatever 
may . be. presented :to it indiseriminately ;.. but 
that it must. have the ingredients prepared for its 
operation in some uniform and peculiar manner. 
After these general remarks upon the nature 
and cause of amorphous sediments, we come now 
to consider the. subject more particularly. . Every 
one who has paid the least attention to the urine, 
must be aware. that these sediments assume, at 
different times, very different appearances, espe- 
cially in point of colour; and that they oceur at 
different times, and in different persons, of almost 
every shade of colour, from nearly perfectly. white 
to deep mahogany brownish red.  'D'his variety in 
appearanceis doubtless connected with eorresponding 
modifications in the diseases from which they origi- 
nate; but as it would be endless, or impossible, to 
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point out all those modifications, I shall consider 
them under three heads. only, which will be found 
quite sufficient for all praetical purposes, namely— 
1. Yellowish. or nut-brown sediments; 9. Reddish 
brown or lateritious. sediments ; and, 3. Pink 
sediments. ob Solon wif ri 
— 1. Fellowish or nut-brown sediments. "These 
sediments vary in colour from. nearly white to the 
vood brown of .W erner—a colour which is stated 
to be identical with that of ripe hazle nuts. "They 
eonsist. essentially of the lithate of ammonia, tinged 
with the colouring prineiple of the urine, but 
usually eontain more or less of the phosphates, and 
sometimes-a little. of the lithate of. soda. . In 
general, perhaps, the nearer. they approach. to 
white, the more of the phosphates they contain: 
but there are many exceptions to this ;- and I have 
seen sediments belonging to this class almost per- 
fectly: white, and consisting of nearly pure lithate 
of ammonia. | at 

:« This elass of sediments may be termed the sed;- 
ments of health, if the term may be allowed— 
being. such as are produced in the urine of healthy | 
orslightly dyspeptie individuals by errors of diet, 
and all the other cireumstanees before mentioned, 
which seem, independently of actual fever, to 
produce turbid urine. . Perhaps there is no healthy 
individual whose urine. does not occasionally de- 
posit. this species of sediment. "There are:some, 
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however, infinitely more liable to it than others, 
and who consequently have it induced by the 
slightest causes. "Dlhis susceptibility obviously de- 
notes a tendeney to an excess of lithic acid, and 
its consequences: but when these sediments are 
of an unusually pale colour, as is sometimes the 
case, a tendency to the phosphates is indieated, as 
will be more particularly pointed out hereafter. 
Children are very subjeet to this form of sediment ; 
and in them, as well as in all who labour under 
such a susceptibility, it is almost constantly the 
forerunner of gravelor caleulus. Indeed, nothing 
is more common than for this form of sediment to 
alternate in the urine of the same person with the 
erystallized sediment or gravel to be presently 
deseribed. Pale coloured varieties of this class of 
sediments, when abundant, and when there is a 
slight exeess of acid in the urine, often subside to 
the bottom of the vessel in the form of a gelatinous- 
looking mass, which soon begins to assume either 
an amorphous or imperfectly crystaline form, at 
first on its surface, and afterwards gradually 
throughout its substance. 'lhis appearance, which 
also occurs in other forms of sediments, though 
more rarely, has been commonly attributed to 
mucus. | 

2. Reddish brown ^or lateritious | sediments. 
These sediments vary in tint from nearly white, 
in which state they are with difficulty distinguished 
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from the last variety, to a deep brick red or brown. 
"They consist essentially of the lithate of ammonia, 
orlithate of soda, tinged with a large proportion of 
the eolouring principle of the urine, and more or 
less..of the purpurates of ammonia and soda. 
Sometimes, also, they contain a small proportion 
of the earthy phosphates. In general the deeper 
the tint, and the more approaching to brick red, 
the more of the lithate and purpurate of soda 
they contain: but there are some exceptions to 
this observation. . 

: When the purpurates exist in the urine (indi- 
cating, as was formerly attempted to be shown, the 
secretion by the kidney of nitrie acid), feverish or 
inflammatory action 1s almost constantly indicated : 
and this law is so general, that I have never seen: 
a decided exception to it. "The presence, therefore, 
of this class of sediments may be supposed to de- 
note fever, and generally, I believe, of an active 
inflammatory nature. 'lhey owe their peculiarity 
of tint to the colouring matter of the urine, which, 
in common with all its other principles, appears 
on such occasions to be secreted more ecopiously 
than usual. Hence, urine which deposits these 
sediments is usually of a deep red or brown colour, 
and of high specifie gravity. The deeper the 
colour of the sediment, and the more approaching 
to^ red, the more severe in general the symptoms :- 
and it may be mentioned, that the most decided 
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and strongly marked. specimens. of. this. kind of 
sediment which I have seen, have been deposited 
by the urine of gouty individuals ; in which case; 
as before observed, the sediments consisted chiefly 
of the lithate of soda, and the tinging substance, 
from. the tint, appeared to be the purpurate of 
soda. .'The urine of all persons labouring under 
fever and inflammatory affections, and whose urine 
is naturally healthy, is liable to deposit this species 
of sediment. .'Those however, who are most sub- 
ject to the first variety, seem to be more liable to 
this, especially to the paler varieties of it. Such 
persons appear to be naturally of a feverish, irrita-- 
ble habit ; and are apt to be excited by the slight-- 
estcauses, such as trifling errors in diet, a chilly. 
state of the atmosphere, &e. There are certain 
diseases, also, in which this variety of sediment 
appears to occur in a greater degree, and in a 
more decided form, than usual: such are gout, 
as above-mentioned ; .also rheumatism, . hepatie. 
affections, &e. 

3. Pink sediments. | 'The third variety of amor-- 
phous sediments, is what is usually denominated 
pink sediments, the colour of which is very aptly: 
expressed by: the term pink. Like the other 
varieties, they consist essentially of the lithate of. 
ammonia; but they differ. from both. these 
in being almost entirely devoid of the yellow 
tint derived from the colouring matter of the. 
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ürine; and consequently, in owing their colour 
chiefly to the purpurate ofammonia. "This class of 
sediments, therefore, appears to indicate the ab- 
senee of the large proportion of the colouring 
principle of the urine, so constantly present in 
aetive inflammatory fever, and to denote the se- 
cretion of a greater quantity of nitric acid, and 
the consequent formation of more of the purpurate of 
ammonia; and this view of the subject aetually 
eoincides with my observations. ''lhe most per- 
fect specimens of this kind of sediment which: 
I have ever seen were obtained from the urine of 
dropsical individuals: they oecur also occasionally 
in the urine of the hectie, and of those obviously 
labouring under certain chronie visceral affections, 
especially of the liver. 

.Sueh is an outline of the circumstances 
which have been observed respecting those amor- 
phous sediments | composed prineipally of the 
lithie acid. 'To render them, if possible, still 
more distinct; I shall briefly recapitulate them: 
Amorphous sediments owe their colours to two 
classes of substances, differing from one another ; 
the first of these is, apparently, an ingredient of 
healthy urine, and helps to impart a yellow colour: 
to that fluid. "Phis ingredient is liable to be very. 
much increased in active inflammatory fevers, 
though, of course, its presence does not necessarily 
indieate fever. 'Plhe second source of colour is the 
purpurates, a class of substances not existing in 
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healthy urine, but in that only of persons labouring 
underfever. "These two substances naturally give 
rise to three varieties of. sediments: 1. Lithate of 
ammonia tinged by the colouring matter of the 
urine only, and not necessarily indicating fever; 
2.—tinged by a mixture of an excess of the same 
ingredient, and more or less of the purpurates, in- 
dicating for the most part active inflammatory 
fever ; and, 8.—tinged by the purpurate of ammonia 
only, indicating generally fever, of an irritable 
nature, as Ahectic?* | 

It may be also remarked, that the above holds 
only with respect to the healthy action of the 
kidney. When this organ is deranged, as in 
diabetes, for example, the colouring principle 
which usually aecompanies the lithie acid, as well 
as the lithie acid itself, are scarcely secreted at 
all, and consequently, sediments of the above 
description cannot take place; in such instances, 
therefore, fevers can, and do exist, without these 
appearanees.] 1 wish, also, further to remark, 


* The best mode of judging of the real nature of these 
sediments, is, to collect them on a filter, and examine them 
while still wet. It is impossible to judge of their pre- 
cise tint when in the urine; and if permitted. to' dry, they 
become much paler, and their colour cannot be completely 
réstored. 

* I have, however, seen in a case of common inflammatory 
sore throat, where the phosphates were usually deposited in 
abundance, the lithate of ammonia intermixed with them, but. 
in.a perféctly white state. 


 LITHIC ACID DIATHESIS. 197 


that these sediments appear to me to. show. rather 
that fever has existed, and is going off, than that 
it exists at present. 'lhey never appear, I be- 
lieve, during the first, or cold stage of fever, and 
properly belong to the last, or sweating stage. In 
eontinued fevers, indeed, they sometimes occur 
almost constantly ; but this, I. presume, can be ex- 
plained, upon the supposition, that the sediments, 
for example, generated by the fever of yesterday, 
appear in the urine secreted during the remission 
of to-day ; and those generated to-day, in the 
urine of to-morrow, &e. "The length of time 
which the urine is sometimes retained by feverish 
patients, and the. consequent mixture of por- 
tions secreted at different times, has thrown a 
good deal of confusion on this part of the sub- 
ject, which a simple attention to the above points 
will, for the most part, set to rights. 

 . 1I. Of crystallized sediments, or gravel. Cxys- 
tallized sediments, or red gravel, consists of lithic 
acid, nearly pure.  Lithic acid, as has been be- 
fore stated, exists in a state of combination in 
healthy urine; and in such a proportion, as to be 
held in a state of solution at all ordinary tem- 
peratures. Sometimes, however, a free acid is 
generated by the kidneys, which, combining with 
the ammonia, precipitates the lithic acid in the 
pure crystalline state we see it—a phenomenon 
easily imitated artificially, as is well known, by the 
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addition of a few drops of any acid to healthy urine. 
'The precipitation of erystallized lithie acid does 
not, therefore, necessarily indicate an excess of 
lithie acid in the urine, but the presence only of 
some free acid. in that fluid ;* though such an ex- 
cess does, for the most part, exist in this form of 
disease, as will be shown hereafter. | With respect 
to the nature of the precipitating acid, I have 
already made some remarks, and endeavoured to 
render it probable that it is not constantly the 
same. Most generally it appears to be the phos- 
phoric acid, sometimes the su/phuric. I think I 
have also seen it take place from the nitric and 
erythrie acids, and occasionally. from some other 
acid of a destructible nature, which I was unable 
to make out: even the carbonie acid may be oc- 
casionally the cause of this precipitation.] 

* [ have frequently seen the urine so completely divested 
of lithic acid in this form of the disease, that, upon adding 
to it even an excess of a mineral acid, not another particle 
of lithic acid has been deposited, 

T Since the above was written, I have read, for the first 
time, a work originally published so long ago as 1786, by 
Mr. Murray Forbes, entitled ** 4 T'reatise upon Gravel, and 
upon Gout, in. which their Sources and Connections are ascer- — 
tained, &c.;" in which opinions very similar to the above, 
respecting the deposition of amorphous and crystalline sedi- 
ments, are maintained. Indeed, if this gentleman had been 
j better. acquainted with the chemical properties of these 

substances, there is no doubt but he would have come to 


exactly the same conclusions. In 1792, Dr. Wilson Philip 
also published a valuable series of experiments, on the effects 
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'l'his form. of urinary sediment may, or may 
not, be accompanied by fever. When unac- 
eompanied by fever, its colour is always identical 
with the deeper tints of that of the first class 
of amorphous sediments, before described. When 
aecompanied by fever, it is generally more or less 
of a red or lateritious colour. I have never seen this 
form of sediment of a pink colour, and have reasons 
for believing that such a circumstance cannot 
take place. | 

Crystalline sediments occasionally occur in the 
urine of healthy individuals, from errors in diet, 
&c.; but, for the most part, they are habitual, and. 


of different articles of food, &c. on the urine; in which a 
similar opinion respecting the deposition of lithic acid crys- 
tals, by the presence of a free acid, is maintained ; but for 
this opinion he appears to acknowledge himself indebted to 
Mr. Forbes. Dr. Philip's experiments have been lately re- 
published, with some additional observations, in the 6th 
vol. of the ** Transactions of the Royal College of Phy- 
sicians.? Dr. Philip is of opinion, that the precipitating 
acid, in a healthy state of the system, is thrown off by the 
skin; and he supposes, that even when generated in excess, - 
it may be diverted to the surface of the body by merely in- 
creasing insensible perspiration. "Though I do not entirely 
coincide with this opinion of Dr. P., yet, upon other grounds, 
I fully agree with him in the propriety, and even necessity, of 
ensuring a due performance of the cutaneous functions in - 
these complaints. It may be remarked, that what Dr. Philip 
termed cream coloured sediments in the first edition of his 
paper, and phosphates in that recently published, evidently 
consisted in many instances of the lithate of ammonia. 
K 
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exist for a great length of time together. 'The 
symptoms usually attending them, when not in 
great excess, are generally by no means urgent, and 
attract but. little. of the patient's attention. In 
most instances, they are such as indicate. some 
error. in. the digestive functions, as acidity of the 
stomach, flatulence, &e. I have. also occasionally 
heard. patients. complain, in this form of disease, of 
a constant sense of heat and. dryness in the throat 
and fauces, inducing a frequent desire to hawk and 
spit. Generally, also, there is à sense of weight 
and uneasiness about the region of) the kidney,. 
and not unfrequently more or less of irritation 
about the neck of the bladder and urethra. | Some- 
times this form of disease is manifestly connected 
with some local injury, or. actual disorganizement, 
of the kidney. 

These observations naturally bring me, in the - 
last place, to make a few remarks on the circum- 
stances usually attending the formation of a ne- 
phritie caleulus, or what is usually termed a fit of. 
the gravel. 

The urine of those individuals who possess a 
disposition to the disease, continues, as just ob- 
served, fora great length of time, perhaps almost 
constantly, to deposit lithic acid in some form or 
other. "This, being accompanied by no very remark- 
able or severe symptoms, often escapes their ob- 
servation; they proceed, therefore, in their usual - 
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habits, while the disease insidiously continues to 
gain ground daily : at length the affection begins to 
assume its most aggravated form, and both crystal- 
lized and. amorphous sediments appear in the urine, 
sometimes in enormous quantities; at the same 
time, a peculiar state of the system, accompanied 
by fever, and closely resembling that present in 
gout, to which it is generally referred, comes on ; 
the urine is now very much diminished in quan- 
tity (often amounting almost to suppression), its 
specific gravity unusually great, its colour very 
deep, the sediments unusually large (or occasionally 
they disappear altogether); and under these cireum- 
stances, a caleulus is formed in the kidney. During 
the above state, there is commonly a, sense of 
dullpain, or weight, in the region of the kidney; 
. but as this is not particularly severe, it is little 
attended to; and after a few days the whole 
gradually subside, or perhaps terminate in an 
attack of gout. Sooner or later, after the above 
symptoms (but commonly not till they have sub- 
sided, and the urine has begun to be secreted in 
its usual quantity), the patient is seized all at once, 
and perhaps without the least warning, with à 
most acute pain in the region of the kidney, ac- 
companied by violent sickness and vomiting, and 
other symptoms to be hereafter described, when 
we come to treat of the mechanical effects of 


these concretions. 
: K 2 
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Such is the history of a nephritic attack, as I 
am convinced I have seen it, and, as it seems most 
usually to occur. Of course, I cannot positively 
assert that the nucleus is generated during the 
existence of the symptoms above described ; but 
I have met with such strong evidence of. it, 
that no doubt of the subject has been left in my 
mind. I do not see, also, how it is possible. to 
account for the sudden nephritie attacks which 
frequently take place during perfect health, except. 
on the supposition, that the calculus had been 
formed before, and had lain for some time in 
the kidney, which it very frequently appears to 
do, without producing much pain, or even un- 
easiness. I admit that it is extremely difficult 
to get at the truth on these points ; the attention of. 
patients. being, generally, too much taken up with. 
their present sufferings, to attend to what took 
place some time, before, and particularly to what. 
was slight compared to the present, and, in their 
estimation, little. connected with it. ^ Besides, 
the caleulus might have been formed months or. 
years before, and thus the symptoms attending its 
formation have altogether escaped their memory. 

In recapitulating the circumstances which give 
origin to these sediments, in general, it may be 
stated, that they are of two general descriptions, 
natural or acquired. With respect to those of 
the first deseription, it cannot, I think, be doubted, 
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that certain individuals are much more liable to 
these sediments than others. 'lhis tendency is 
not unfrequently inherited ; thus, I know a family 
where the grandfather and father have actually lithie 
caleuli in the bladder; and where the grandson, a 
youth of twelve or thirteen years of age, has a very 
strong tendency to the same disease; his urine 
depositing frequently very large quantities of lithic 
acid, both in the form of amorphous and crystalline 
sediments. On the other hand, the disposition to 
generate these sediments in excess, is, like gout, 
or rather simultaneously with gout, but too fre- 
quently aequired by indolent habits, and excess in 
eating and drinking. Most frequently, however, 
the tendeney to these diseases, is connected with 
some unknown causes; peculiar to certain districts 
or countries, as, for example, the district of which 
Norwich may be considered as the centre; in which 
more caleulous eases occur than in the whole 
of Ireland orScotland. In such instances, the water, 
diet, temperature, &e. of the district, has been 
each accused, in its turn, of being the exciting cause: 
but the cireumstanee, I believe, still remains 
unexplained.* I have in one or two instances seen a 


* From remarking the very great tendency to deposit 
lithic acid, produced by hard-boiled dumplings, badly fer- 
mented bread, &c. I have sometimes thought, that if such 
articles constituted a large proportion of the food of a dis- 
.trict, its inhabitants might probably be subject to. calculous 
affections, 
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fit of lithic gravel induced in the predisposed, by 
sitting on a damp cold seat for some hours. Some- 
times also a tendency to lithie calculus is evidently 
connected with local injury or disease of the 
kidney. 

With respect to the epo prognosis in this 
class of sediments, it may be stated, that amor- 
phous sediments are of a more formidable character, 
in proportion as they are whiter, or of a more 
pure pink colour. When pale coloured, they denote, 
in general, a tendency to the phosphates ; and when 
of a pink colour, generally some organic, or other 
deeply seated disease. But in drawing our con- 
clusions, other circumstances must commonly be 
taken into account, and particularly the more or 
less constant deposition, and the greater or less 
quantity, of these sediments. À. constant deposition 
of lithie acid. erystals 1n large quantity will almost 
certainly, sooner or later, end in the formation of 
a caleulus: the occasional deposition of the sedi- 
ments in small quantity, is seldom attended by 
much danger. - 

After these general remarks upon the lithie acid 
diathesis, its causes, and nature, we come to con- 
sider the means by whieh it is to be counteracted, 
and its distressing consequences prevented. 

Amorphous sediments ; first oariety.  'T'he fre- 
quent appearance of this variety of sediment, in- 
dicates, as we before stated, a strong tendency to the 
lithie acid diathesis and. its consequences. In ge- 
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toms, and fever in partieular is altogether aedi 
or very slight. — Hence this state of the affection 
scarcely requires a formal treatment with medicine, 
but a careful attention on the part of the patient, 
to avoid all the cireumstances which have a ten- 
deney to aggravate the disease; in particular, to 
avoid those errors in diet, exercise, &e. which have 
been before stated to frequently give origin to this . 
deposite in the predisposed. Of these, errors in diet, 
from their being most liable to be constant, are of 
the chief importance ; and the error of guantity in 
diet is of infinitely more importance than the error 
of quality. Any stomach may digest a LYTTLE of 
any thing, but no stomach can digest a GREAT 
DEAL of any thing. "This is a maxim that ought 
to be universally borne in mind where diet is con- 
cerned, and is in particular of the very first con- 
sequence in the present diseases. I do not mean 
that individuals subject to these affections should in- 
dulge themselves with a little of whatever comes in 
their way ; such a licence, from the modes in which 
the term a little would be construed by different 
individuals, would be exceedingly dangerous: on 
the contrary, they should abstain altogether. from 
things which manifestly disagree with them, and 
which must be unwholesome to all, such as heavy un- 
fermented bread, hard boiled and fat puddings, salt- 
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ed and dried meats,* acescent fruits,and (if the di- 
gestive organs be much debilitated) soups of every 


* Tt may not be improper here to make a few general re- 
marks upon the cooking of provisions by the common pro- 
cesses of boiling and roasting. Every one knows that the 
longer an egg is boiled within certain limits the harder it be- 
comes. Now the muscular fibre of animals is composed of 
an albuminous principle possessed of precisely the same pro- 
perties. Beef, for example, boiled too fast or too long, be- 
comes, like an overboiled egg, so hard, as to be rendered very 
difficult of. digestion. Young meats, on the contrary, as veal, 
are reduced by long boiling to a gelatinous substance, the 
easy digestibility and wholesomeness of which, in my opinion, 
is very problematical. Nearly the same remarks apply to roast- 
ing, which is but another mode of imparting the effect of heat. 
The case is somewhat different with respect to vegetables ; but 
even here great mistakes are often committed. "Thus, pota- 
toes are most generally boiled to the state of a dry insipid 
powder, instead of being preserved in that state in which the 
parts of which they are composed are rendered soft and gela- 
tinous, so as to retain their shape, yet be very easily sepa- 
rated: and of vegetables it may be remarked, in general, that 
if they require a great deal of boiling to render them soft, they 
are for the most part difficult of digestion and little nutriti- 
ous. The fact is, that the boiling temperature is too high for 
a great many of the processes of cooking, and that a lower 
temperature anda greater time, or a species of. infusion are 
better adapted for most of them. This is notorious with sub- 
stances intended to be stewed, which even in cookery books 
are directed to be $Poiled slowly, (that is, not at all) and 
for a considerable time. ^ The ignorance and prejudice 
existing on these points is very great, and combatted with 
difficulty; yet when we take into account their import- 
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kind, &e. In general also, wines, and particularly 
those of an acescent quality, should be. avoided. 
Simple attention to these rules, with respect to 
diet and exercise, the ensuring a due performance 
of the eutaneous functions by wearing flannel 
(partieularly about the loins), the preserving a 
regular state of the bowels, and perhaps the 
occasional use of alterative medicines, are all 
that are commonly requisite in this form of 


ance, and how intimately they are connected with health, 
they will be found to deserve no small share of our attention. 
With respect to soups and other liquid aliments, I perfectly 
agree withan eminent modern teacher,that they should be taken 
in very moderate quantity,if not altogether shunned, by those 
who suffer from affections of the digestive organs. What can 
be more absurd, for example, than drenching an empty sto- 
mach already debilitated, with a large quantity of hot water 
or soup? Do wenot by such means stand a chance of inducing 
still greater debility, and of diluting and washing away that im- 
portant secretion (already perhaps existing in deficient quan- 
tity) intended by nature to digest our food? But these are 


. notthe only evil consequences ; substances, and particularly 


thoseof a stimulating nature, when in solution in a large quan- 
tity of water, are much more liable to escape the digestive pro- 
cess, and thus to get into the circulating system in their natu- 
ral crude state, than whensolid; the consequence of which 
is, that, the welfare of the animal economy requiringthatthey . 
should be expelled as speedily as possible and the kidney be- 
ing the natural outlet, this delicaté organ is doomed to be 
stimulated with the unnatural matter; and when we re- 
flect upon the constant state of irritation in which it must be 
kept by some individuals, we are astonished that its functions 
are not even more deranged than they appear to be. 
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the complaint, and will scarcely ever fail to pre- 
vent its terminating in serious consequences. 

When these sediments are very pale coloured, 
and liable to be produced by the slightest causes, as 
trifling errors in. diet, a chilly state of the atmo- 
sphere, &c. they commonly denote, as before stated, 
a feverish irritability of the system, bordering upon 
that which accompanies the phosphates. In this 
state they are more dangerous; and require a 
kind of treatment to be hereafter more particularly 
described, when we come to speak of the phos- 
phatie diathesis, and partieularly of those interme- 
diate forms of disease whicli occur between the lithic 
and phosphatie diatheses. | 

Second and third varieties. "The second variety 
of sediment does not necessarily, as was stated, indi- 
cateany specific disease, but is rather to be consider- 
ed as a symptom of phlogistie fever, or very frequently 
of local inflammatory action. Of course the general 
treatment must correspond with this state of the 
system, while the particular treatment will depend 
upon the organ partieularly affected. — ''he same 
is true of the third variety ; in which, though 
the character of the fever is different, various or- 
gans may be likewise affected. "These cirecum- 
stances of course render it diffieult, as well as un- 
necessary, to be more partieular, in this plaee, re- 
specting the mode of treatment. 

Crystallized sediments, or gravel. "This is a 

5 
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most important form of disease; and when habi- 
 tual and in great degree, will almost certainly, 
sooner or later, end in what is denominated a. fit 
of the gravel. It is desirable, therefore, to counter- 
act it as soon as possible, which is commonly a work 
of some difficulty, and requires,in the first place, per- 
severance and strict attention to the regimen for- 
merly pointed out to be adopted in habitual amor- 
phous sediments, of which it may be considered as 
another form: for though it does not. necessarily 
indicate an excess of lithie acid in the urine, yet 
it very frequently is accompanied by it. In this 
form of the complaint, the use of alkalies is for 
the most part particularly indicated ; but they are 
seldom or never to be given alone; but, to be really 
useful, must be conjoined with alteratives and. pur- 
gatives. The pil. submur. hydrarg. comp. or a pill 
composed of thepil.hydrarg.and antimonial powder, 
taken at night, and followed up the next morning 
with a solution of Rochelle salts and carb. of soda 
ina bitter infusion, may be had recourse to. .AÀ 
little of the same mixture may be taken two or 
three times a day, soas to keep the bowels fairly 
open; or instead of this, a little magnesia may be 
taken in a glass of soda water, as often as. it may 
be found necessary.  'Lhis plan is to be persisted 
in fora considerable length of time, according to 
the severity and obstinacy of thesymptoms; the 
alterative pill being gradually had recourse to at 
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longer intervals, and the. doses of the other medi- 
cines diminished in a corresponding manner. f 
there be much irritation, recourse may be had to 
opium or rather hyosciamus. If acidity of the sto- 
mach and flatulence be present, the prussie acid 
may be given with great advantage. If gouty or 
other inflammatory action, the acetum colchici, &c. 
I wish it, however, to be particularly understood in 
this, as in all other instances,that I only attempt to 
lay down principles of practice: of course I do not. 
intend the above plan to be strictly adhered to in all 
its details, which must be varied according to cir- 
cumstanees. "Thus, a course of the Cheltenham 
waters may in most instances be advantageously had 
recourse to in combination with the alterative and 
alkaline plan. "There may be cases, also, where pur- 
gatives, to such an extent as here recommended, 
may be improper. Indeed, I wish to observe, that 
in no instance they ought to be carried to excess, but 
should be so administered, in the outset of the 
disease, as to keep the bowels rather freely open, 
and no more, and as the disease recedes to ensure 
their natural operation. 

I come now to consider the treatment to be 
adopted in the last and most severe stage of these 
affections, or what is usually denominated a fit of 
the gravel. 

' A fit of the gravel eonsists in the union of the 
second form of amorphous sediments with crystal- 
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line sediments. Hence there is indicated, as before 
stated, fever and inflammation, or both conjoined, 
with the secretion of, a great excess of lithic acid. 
"The principles of. the treatment to be adopted, in 
this form of the disease, closely resemble those recom- 
mended in gravel, except that they must be more 
active. When the attack 1s aeute, venesection or 
cupping from the region of the kidney, with 
active doses of. calomel and antimonial powder, (or 
omitting the latter if nausea be present, and substi- 
 tuting opium or hyosciamus,) should be immediately 
had recourse to, and precede the use of diuretic 
remedies.*  Whenthese have begun to operate 
sensibly upon the system, though, perhaps, before 
the purgatives have produced actual stools, the pa- 
tientmay have recourse towarm fomentations about 
theregion.of the kidneys, or, what is much better, 
the warm bath, and. commence the use of the 
diuretie purgatives formerly mentioned, with the 
addition of the acet. colchici:: and these means, if 
judiciously and. vigorously applied, seldom fail of 
removing the inflammatory or spasmodie action of 
the kidney, and of producing a flow of urine. Tf the 
. attack has been taken in time, the formation of a 
calculus in the kidney is thus certainly prevented ; 


* [haveseen great mischief done by the incautious use of 
stimulating diuretics at the commencement of the attack. 
Thesufferings of the patient have been all aggravated, and 
his life has been placed in extreme danger. 
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or at least what is formed will be very small, and 
scarcely ever fail to be brought away without pro- 
dücing those distressing symptoms which usually 
accompany the descent of a calculus down the 
ureter. It need scarcely be mentioned that a strict 
antiphlogistie regimen is to be adopted; and that 
the collateral and subsequent treatment must be 
regulated by the symptoms present, according to 
the judgment of the practitioner. After the more 
urgent symptoms have subsided, the patient should 
be warned of his danger, and be induced to submit 
to the regimen, &c. prescribed for gravel in the pre- 
ceding pages. .And if the case is very obstinate, 
or suspected to be accompanied by some local 
disease of the kiduey, a large galbanum or other 
plaster may be applied to the lumbar region, or 
. an issue or seton may be inserted in the neigh- 
bourhood of the kidney with great advantage. 
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CHAP. IV. 


Of the O«alate of Lime and. Cystic Oxide 
Diatheses. 


YT is much to be regretted that.so little is known 
respecting these forms. of disease—a circumstance 
arising in. some degree from - various: causes; . but 
chiefly from their rarity. "This is partieulaxly the 
ease with the cystie oxide, a very few instances 
only of which have hitherto fallen under the. ob- 
servation of medical men. 

Of the oxalate- of. lime. diathesis. . Oxalate of 
lime very rarely, if ever, appears alone under the 
form of an amorphous sediment. lt seems in some 
instances to be. mixed with the lhthie amorphous 
sediments in small quantity : but even this is by 
no means common. Its appearance is equally rare 
under the form of crystalline gravel. I have only 
seen one instance of this, and am able to refer to 
one more only.* "The gravel was given to me for 
examination; but l am ignorant of the particulars 
of the case. 


* See Scudamore on Gout, p. 166, third edit. "The author 
speaks as if he had seen this form of gravel ; but he does not 
describe the particulars of the case. 
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Mr. Brande states, also, that in this diathesis 
there is little or no sand or gravel voided. He 
gives a few particulars of one case where a mulberry 
caleulus was afterwards extracted. "The patient 
was a man * 62 years of age, and about five years 
previously had suffered a slight attack of the symp- 
toms of a stone passing from the kidney to the 
bladder. Je had *voided no sand, and his urine 
akeays appeared clear. During the last two years 
the symptoms of stone in the bladder attained such 
violence, as to render the operation necessary ; and 
a very perfectly-formed mulberry caleulus, about 
the size of a nutmeg, with a distinct oxalate of 
lime nucleus, was removed." * 

I have seen three instances in which renal calculi 
of the oxalate of lime have been voided. One of 
" these was from a gentleman subject to gout; but 
who otherwise enjoyed good health; and, what is 
singular, who never felt the least inconvenience 
from it, either when it descended from the kidney, 
or passed the urethra, though it was of very con- 
siderable size, and, like most of. these caleuli, very 
rough externally. "Phe other two instances occur- 
red in women, of whose health I can give no precise 
particulars, except that they appeared well when 
I saw: them, which was several years after the 
stones had been passed from the bladder. 'lhis 


* Royal Institution Journal, viii. p. 213. 


4 


v, 
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accords with the remarks of Mr. Brande and Dr. 
Marcet, that these caleuli occur at long intervals, 
leaving the intermediate health good.* It will, 
perhaps, appear presumptüous to make any further 
observations upon this diathesis, possessing, as we 
do, such imperfect data. I shall, however, ven- 
ture to make a few remarks upon the subject, 
which I leave my readers, if they choose, to 
consider as conjectural. 

1. We have seen that the oxalate of lime fre- 
quently forms renal calculi, which often increase 
. toa considerable size in the bladder. From this 
l think we may infer, that the formation of 
this concretion iis connected with a distinct 
diathesis excluding: the existence of other dia- 
theses, and that 1t 1s not an accidental occurrence 
happening in common vith many others to the 
urine. 

2. From the dissection of calculi, it appears 
that the oxalate of lime diathesis 1s both preceded 
and followed by the lithie acid. diathesis—a cir- 
cumstance which is peculiar to these two forms of 
deposite, and which, when taken in conjunction with 
the phenomena and circumstances already related, 
appears to show that they are of the same general 
nature : consequently it 1s probable that, 

3. In this diathesis, instead of lithic acid, the 


* On Calculous Disorders, p. 78, first ed. 
L 
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oxalic acid is generated; which, by combining 
with the lime naturally existing in the urine, forms 
the concretions in question. 

4. Is this oxalie acid: actually scoteted by the 
kidney, oris it formed afterwards by the action of 
the nitric acid upon some of the other constituents 
of the urine in the same manner that the purpu- 
rates appear to be formed ? From various reasons 
which might be mentioned, the former opinion 
seems more probable. 

From all these observations, taken together, I 
am induced to conclude that the oxalate of lime 
diathesis, though eonsisting in a manifestly deranged 
action of the kidney, and. therefore distinct from 
the lithie acid. diathesis, is nevertheless of the same 
general nature, and consequently that it requires a 
mode of treatment founded upon the same general 
principles. 


Cystic oxide diathesis. 'Phe following is a 
summary of all we know respecting this rare s[e- 
cies of calculus: 

"The first specimen, described by Dr. Wollaston, 
its discoverer, was taken from a boy five years old, 
and was covered with a loose coating of the phos- 
phate of lime.  'This boy afterwards died from the 
formation of another stone, which consisted prin- 
cipally of the lithie acid, but was peculiar in 

5 
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having its centre hollow, by the removal apparently 
. 0f some more soluble substanee of which the nu- 
cleus had consisted.* "'The second specimen was 
likewise described by Dr. Wollaston, and exists 
in the collection of Guy's Hospital. It was taken 
from a man 36 years of age, of whose case no par-. - 
 tieulars are recorded. 

Soon after. the. above paper was written, Dr. 
Henry recognized two specimens of this variety 
of ealeulus in his colleetion ; but with the histories 
of both he was unacquainted. | 

The next ease on record is described by Dr. 
Mareet, in his work.i lt was removed from the 
bladder of a.gentleman when about 20 years of 
age. "This gentleman, both before and after the 
operation, passed several small caleuli composed of 
the same substance, all of which had been dis- 
tinetly traced from the kidney down the ureter by 
the usual symptoms. After the operation he had 
no symptoms of stone in the bladder ; those descend- 
ing into that organ having been discharged imme- 
diately. His general health was good, except 
when the caleulus was passing down the ureter; 
though he was rather subject to be bilious or dys- 
peptio; but was never troubled with acidity. 


* Philos. Trans. 1810, p. 223. 
T Marcet, p. 82, first ed. ; Henry, Med. Chirurg. Trans. 
x. p. 140. ; 6. 
1 Loc. cit. 
L2 
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Latterly, it is stated that the fit of pain previous 
to the evacuation of ealeuli, which used to occur 
about onee in six months, had become much 
milder; and that the hsmorrhage had ceased, 
though the evacuation of calculous matter in small 
quantities had been even more frequent than 
formerly— perhaps about once a month. 

For the two next instances we are likewise 
indebted to Dr. Marcet. 'Phe first of these oc- 
curred in a gentleman 30 years of age, who had died 
with symptoms of renal caleuli. On examination 
after death, a number of caleuli were found in 
the kidneys, which proved to be of this variety. 
'The seeond case was that of an elder brother of 
the same gentleman, who had died of a similar 
affection, and in whose kidneys caleuli of a similar 
kind were found, aecompanied by extensive dis- 
organization of the kidneys and prostate gland. 
It may be worth while also to remark, that a 
third brother of the same family died with 
symptoms of caleuli; but their nature was not 
ascertained. 

'The last two cases occurred to Mr. Brande, who 
hasheard of no others. In one, the caleulus was 
voided by a labourer; but no partieulars were 
known of his ease. In the other, several of these 
caleuli, varying in size from a pin's head to that 
of a pea, had been voided at different times, during 
a period of thirty years, by a gentleman forty 
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years of age. He had been subject, from the age 
of six or seven years, to pain in, the region of the 
loins, not confined to any particular spot, and sel- 
dom of any acuteness, or such as to prevent his 
ordinary occupations, which obliged him to lead 
rather a sedentary life. Hiis usual state of health 
was good, his habits very regular, his diet ordinary 
and plam. He had used soda water, magnesia, 
and the alkalies, without any advantage. 'The 
further history of this case is unknown.* 

All the specimens of cystic oxide caleuli are 
remarkable for their purity.  Klence it would 
appear, as Dr. Marcet has observed, that this 
diathesis has a more exclusive tendency in regard 
to the formation of other kinds of caleuli, than : 
the other species of urinary ceoncretions. Nor does 
the diathesis seem to readily change into any 
other. In only one of the above cases it was fol- 
lowed by the phosphates, and in another, as is 
rendered probable, by the lithie acid. 

"We know nothing of the state of the urine in 
. this diathesis, or whether the ealeulous matter is 
ever deposited in the form of gravel or other sedi- 
ment; but the probability seems against this 
supposition. "We know very little, also, respect- 
ing the state of the general health ; though I think 
we may conclude that it is not much affected, and 


* Royal Institution Journal, viii. p. 71. 
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that the cause of the disorder is rather a diseased 
or depraved action of the kidney. 

With respect to the medical treatment of this 
diathesis, we are equally ignorant. If the above 
view be adopted, that it is of the same general 
nature as the lithie acid diathesis, the nature of 
the mode of treatment will be obvious from what 
has already been said; but this must be decided 
by future observation. 
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CHAP. V. 
— Of the Phosphatic or. .Earthy. Diathesis. 


As my observations have led me to conclusions 
respecting the deposition of the earthy phos- 
phates, very different from what I believe are now 
prevalent among medical men, it becomes necessary 
for me.to enter rather more into detail on this part 
of my subjeet than on some of the preceding ones ; 
I shall, however, be as brief as possible. 

The earthy phosphates, as has been before 
observed, appear in the 'urine under two distinct 
forms; viz. in an amorphous state ; and, secondly, 
in the crystallized form. 

J. Of amorphous sediments composed of the 
phosphates. 'lhese sediments consist invariably 
of a mixture of the phosphate of lime, and of the. 
triple phosphate of magnesia and ammonia; but 
sometimes the phosphate of lime constitutes by 
far the greater proportion of them. Differences 
thus striking, in the composition of these sedi- 
ments, indicate differences in the diseases in which 
they originate ; but these are not, I think, of that 
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striking kind as to render it necessary to consider 
them under different heads: shall, therefore, treat . 
of them together. 

A. deposition of the earthy phosphates from the 
urine has been long observed to be attended by 
very distressing symptoms, though no one seems to 
have hitherto generalized them.  'They consist in 
greatirritability of the system, and, derangement 
of the chylopoietie viscera in general ; such as flatu- 
lence and nausea, obstinate costiveness, or peculiarly 
debilitating diarrhea, or both frequently alternating ; 
and the stools are extremely unnatural, being either 
nearly black, or clay-coloured, or sometimes like 
yeast. "lhese are always accompanied by more or 
less of a sensation of pain, uneasiness, or weakness, in 
the back and loins. . 'There is a sallow, haggard ex- 
pression of countenance;: and as the disease pro- 
ceeds, symptoms somewhat analogous to those of 
diabetes, begin to appear, such as great languor and 
depression of spirits, coldness of the legs, complete 
anaphrodisia, and other symptoms of extreme de- 
bility: and the disease, if not speedily checked, 
seems capable of ending fatally. 'The urine in 
this form of disease is invariably pale coloured, 
and, upon the whole, voided in greater quantity 
than natural. Sometimes, (generally, I think, by 
day), it is volded in. very profuse abundance; and 
in this case is of very low specific gravity ; 1:001 
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or 1:002, for example.* At other times it is 
voided. in less quantity, and its specific gravity is 
proportionally higher, but it is seldom very 
high; that is, surpassing 1:025. In the former 
case it is generally perfectly pellucid and colour- 
less, and. deposits no sediment ; in the latter, it is 
sometimes opake when passed, and always after 
standing for a greater orless time, deposits a 
most copious precipitate of the mixed phos- 
phates, in the state of an impalpable powder. 
In all cases the urine is extremely prone to de- 
composition, becomes alkaline by the evolution 
of ammonia, and emitsa most disgusting smell. 
To those who have never seen this condition of 
the urine, the above will probably furnish but an 
imperfect idea. — I trust, however, that the descrip- 
tion will enable any one to distinguish such urine 
when they see it; and whenthey have once paid 
attention to its properties, they will afterwards 
readily recognize it. 

With respect to the causes of this complaint, ihi 
may be either general or local; for the most part, 
however, they seem to partake of both characters. 


* This is one of the forms. of d;uresis, in which the 
increased flow of urine is not constant, but takes place at 
certain times only, either spontaneously, or from the 
slightest exciting causes: so that, upon the whole, the 
quantity voided is generally greater (often much greater) 
than natural. 
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The greater proportion of those cases, which 
have come under my own observation, has been 
distinetly traced £o some injury of the back. 
This injury has been of a character not very 
capable of being. understood or described; but 
perhaps some idea of it may be acquired by 
my stating, that for the most part it has arisen 
from a fall from a horse, in which the person has 
received (a violent general concussion of the 
spine, and often at the same time some local 
injury about the back, butnot of such a nature 
as to confine him long, or to lead him to think 
fhat he has received any. material injury ;* and 
generally it has been quite forgotten till the patient's 
attention has been called to the subject. Among 
the general exciting eauses may be also mentioned, 
severe and protracted debilitating passions, excessive 


* I have never had an opportunity of inspecting a body 
after death under these circumstances: perhaps this would 
throw some light upon the subject. It is, I believe, a 
very old observation, that injuries of the back produce 
alkaline urine; yet what is surprising, no one seems to have 
thought of applying the remark tothe present form of disease. 
This appears also to hold in otheranimalsas well as man ; thus, 
I have frequently observed jaded and worn out horses pass 
great quantities of lime in their urine; I have known the 
same also to take place in dogs, and particularly of the 
sporting kinds; and in both these instances have thought it 
probable, that the circumstance was connected with some 
strain or injury of the back produced by over exertion, or 
other causes. 
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fatigue, &c... "The local causes are, generally some 
irritation about the. bladder, or urethra, especially 
when operating constantly for a considerable length 
of time; as, for example, any foreign substance 
introduced into the bladder and producing irritation 
of that organ, including all sorts of caleuli under 
certain circumstances ; the retaining of a bougie or 
eatheter in the urethra; strictures of the urethra in 
some rare cases, and in peculiar constitutions; all 
which, and many other similar causes, are capable of 
producing, in. a greater or less degree, a condition 
of the urine more or less resembling that above 
described, and . readily .depositing the . phos- 
phates. "'Phus,it has been long known that any 
foreign substance introduced into the bladder 
almost invariably becomes inerusted with the phos- 
phates, and not the lithic acid.* 


* [ cannot admit thé explanation usually given of this 
circumstance to be generally true: namely, that under such 
circumstances, the urine in contact with the foreign substances 
always undergoes an incipient process of decomposition ; if this 
were really the case, all sorts of calculi might be supposed to 
act as foreign substances, and ought to be immediately covered 
with the phosphates,—a circumstance in direct opposition to 
experience. The fact is, that the foreign substance sym- 
pathetically affects the kidney, and produces a change in the 
urine, causing it to abound in the phosphates, which are 
deposited on the foreign substance. Mr. Forbes has some 
excellent remarks on this point, which, as they exactly coin- 
cide with my views, by substituting phosphates for concreting 
acid, Y shall quote: *«In proper or healthy urine, there is 
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With respect to the proximate cause of this 
form of disease, we may suppose it to consist in . 
a diminished or suspended action of the usual acidi- 
fymg powers of the kidneys, and the formation, 
instead of lithic acid, of a greaterquantity of alkaline 
matter than natural as urea (equivalent to am- 
monia) lime, and magnesia; but this being little 
more than a simple expression of obvious facts, 
of course throws no light upon the immediate 
cause of these depraved actions.* 


not in close vessels a particle of the phosphates deposited, 
the whole of them being in perfect solution," and ** 7o ?he 
end of time, there would not be calculus from renewed appli- 
cations of urine, in which the pAosphates do not predominate :" 
when a foreign body gets into the bladder, if it meets not 
with the phosphates already redundant, it probably would 
operale by irritation so. as to occasion redundancy." Hence, 
** a piece of bougie, if it were to get into the bladder of a 
person the state of whose urine is'perfectly natural, it must 
operate to the production of different qualities in that fluid, 
before it can be incrusted. "When the misfortune has oc- 
curred, Zhe urine has usually been before in a state too much 
adapted to incrustation. "The diseases which require catheters 
and bougies, are almost. uniformly accompanied by prevalence 
of the phosphates, from the general and particular sympathies 
by which they are attended." Page 74, &c. 

* [ am aware, that it is the opinion of many eminent 
medical characters, that the inner coat of the bladder is 
the source of the earthy matter deposited by the urine on 
these occasions. I do not deny this altogether; and even 
think it possible, that in some instances the earthy matter 
may be partly derivedifrom this source, On the other 
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The prognosis in this form of the disea&c AI 
depend entirely upon its cause, and the length of 
time it has existed. If the cause be some injury 
of the spine, the prognosis will, for the most part, be 
exceedingly unfavourable. If the disease has been 
induced by local causes, as a ealeulus in the bladder, 
or any of the other cireumstances mentioned, the 
prognosis wil be more or less favourable, ac- 
eording to the less or greater duration of the 
diathesis, and its degree.  * 

I1. Of crystallized sediments icti of the 
phosphates. 'TPhese are composed almost invariably 
of the triple phosphate of magnesia and ammonia, 
and exist in the.form of perfectly white shining 
erystals.* 'Phis form of the disease sometimes occurs 
alone, but most frequentlyit alternates, or isaccompa- 
nied with thevariety ofsediment previously described. 


hand, I have seen cases, and one in particular, to be pre- 
sently related, in which this earthy matter was deposited in 
greater abundancethan I have ever seen it in any other instance. 
In this case, there was no calculus in the bladder; little more 
mucous deposite in the urine than natural; apparently no 
disease of the inner coats of the bladder ; and, consequently, 
no other source of the earthy matter than the urine; the 
unnatural state of which secretion was quite enough to 
account for its presence. 

* I have said, a/most znvariably ; for, if I am not mistaken, 
I have once or twice seen a crystallized compound of the 
triple phosphate of magnesia and ammonia, and the phos- 
phate of lime. These crystals were much larger than those 
of the triple phosphate, and less distinctly formed. 


* y; 
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It seems, however, in general to be- of a milder 
character than that producing the amorphous sedi- 
ments, which it for the most part precedes. "The 
constitutional . symptoms in particular, accom- 
pauying it, being less severe than those above 
described, though evidently of the same nature, 
The urine also in this form of the disease 
is generally pale coloured, but not necessarily so 
much so as in the preceding; and upon standing 
for some time, an iridescent pellicle is frequently 
formed upon its surface, which upon examination 
provesto be crystalline, andis composed chiefly of the 
salt in question. Minute crystals of the same | salt 
are frequently attached to the sides of the vessel 
in which the urine has stood for a short time.* Urine 
abounding in this salt is often of considerable 
specifie gravity, contains abundance of urea, and 
is very apt to become alkaline and putrescent. 
Sometimes, on the contrary, the specific gravity is 
lower than natural When this salt abounds 
very much, the crystalline deposite is formed before 
the urine is discharged from the bladder, and con- 
sequently immediately subsides to the bottom of 
the vessel in which it is voided ; most generally, : 
however, it does not begin to form till the urine 

* I have seen crystals of this salt, upwards of half an inch 
in length, in urine not remarkably unhealthy, which has 
been permitted to stand for: a great length of time, and 
grow putrid. Such crystals cannot, I believe, be formed 
artificially. 
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has become cool, and sometimes not till it has 
begun to putrefy. 

With respect to the causes of. this form à depo- 
site, they resemble, or may perhaps be identical in 
all respects, with those occasioning the preceding af- 
fection : they are, however, frequently much slighter 
in degree; thus any thing acting generally, and. 
producing a nervous state of. the system, such. as 
the distressing passions, and particularly mental 
anaiety or fear, will frequently produce in many 
people an exeess of this saltin the urine. "The 
same is also true of many articles of food or medi- 
cine that produce a hurried secretion of the urine, 
and aetas diureties ; as the neutral salts in some 
cases, and particularly the Rochelle salts, and other 
saline compounds in which the acid is of vegetable 
origin. It has been also stated, that a long con- 
tinued use of alkaline remedies will likewise 
produce a tendency to an excess of this salt, as well 
as of the phosphates in general, and even lead to 
an actual deposition of them from the urine. I can 
readily suppose that this will be the case in some 
constitutions ; but I have never pushed this class of 
medicines so far myself as to witness such effects. 
I wish it to be understood, that in general the 
slighter causes affect only the predisposed, and 
those in particular who are subject to other 
diseases of the urinary organs or urine. Jt may 
be also remarked, that children are more subject 
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to this form of deposite than adults—a cireum- 
stance, perhaps, to be referred to the greater irrita- 
bility of the system at this age, and the great de- 
rangement of the digestive organs, to which they 
are subject. : 

"The prognosis is, upon the whole, perhaps, more 
favourable in this than in the previous form of the 
disease. "This, however, will entirely depend upon 
. its cause and permanency. When it occurs but 
seldom, and from any of the minor circumstances 
above mentioned, it is usually only temporary, and 
of little importance. .A very frequent recurrence, 
however, from the slightest causes, shows a ten- 
dency to the affection, which those who are liable 
to it would do well to look to, least it should 
become permanent, in which state it is not readily 
conquered. ! 

Treatment. | 'The indications of cute to be at- 
tended to in these forms of disease appear to be 
two: to diminish the unnatural irritability of the 
system ; and to restore the state of the general 
health, and particularly of the urinary organs by 
tonie, and other appropriate remedies. 

In severe cases of these affections, especially of 
the first class, opium, as far as my experience has 
hitherto extended, is the only remedy that can 
be employed with any advantage to fulfil the 
first indication. "This must be given in large and 


repeated doses, such as from gr. i. to gr. v. or more, 
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two or three times a day. Under this plan the more 
distressing Symptoms will commonly be speedily 
relieved; and now, in conjunction with the opium (in 
more moderate doses, if the state of the disease will 
perinit) the mineral acids, cinchona, uva urs, dif- 
ferent preparations of iron, and other tonics may be 
had recourse to; or if the mineral acids should dis- 
agree, the citrie aeid may be taken instead. "There 
may be also applied to the region of the loins, a 
large pitch, soap, or galbanüm plaster, which fre- 
quently seems to afford considerable relief to the 
distressing pain there felt; or if the symptoms are 
unusually severe, and connected, with manifest 
localinjury, setons or issues may be instituted 
in the back. Tt was stated that the bowels are very 
often exceedingly irregular, and difficult to be ma- 
naged, in this form of disease. Most frequently they 
are constipated; but purgatives especially of the more. 
active class must be given with the utmost caution. 
I have seen, for example, the most serious conse- 
quences brought onby a small dose of calomel, which 
by inducing a diarrhoea, and. consequent debility, 
has much aggravated all the symptoms, and en- 
dangered the life of the patient. Saline purgatives 
are also to be avoided; and recourse must be had to 
small doses of castor oil or laxative injections. 
Mercury, if given at all must be given in the 
smallest doses, and as an alterative only; but I am 
doubtful if the use of this remedy is not altogether 
M 


162 DISEASES OF THE URINE. 


better omitted till the more distressing symptoms 
have somewhat yielded, and the patient has reco- 
vered a little strength. —. All remedies that act as 
diuretics should be carefully avoided, and the pa- 
tient should be prohibited from drinking too much. 
Alkaline remedies must be most carefully avoided; 
their use, in every point of view, is most mischiev- 
ous in this form of the disease. In less severe cases, 
and when the constitution is sound, and the 
strength not remarkably reduced, similar means 
may be had recourse to, though opium to the 
above extent is here seldom necessary or proper; 
in such cases also, occasional purgatives may be em- 
ployed with safety and advantage; but even here, 
those of the milder class should be preferred, and 
which are not likely to excite the kidneys at the - 
same time. In some of the diseases of children 
also, in which the triple phosphate in particular 
is copiously deposited, repeated purgative doses of 
calomel and rhubarb are of the utmost advantage. 
These diseases may be commonly distinguished by 
the absence of the severe symptoms above-men- 
tioned, and by the high specific gravity of the 
urine. | 

In mild incipient cases, I have seen the greatest 
advantage from the combined use of the muriatic 
acid, hyosciamus, and uva ursi ; conjoined with the 
use of alterative purgatives. | 

The die£ in severe cases should be of the mildest 
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ànd most nutritious kind, and taken in very mo- 
derate quantities at a time. — From what I have 
seen, I am certainly inclined to advise an ani- 
mal diet in preference to an acescent vegetable diet, 
commonly recommended; but I wish it to be 
understood, that no positive directions are given on 
this point, which I leave to be determined by future. 
observations, or rathér, perhaps, by the cireum- 
stances of the patient; for lI am disposed to 
believe, that in.all instances, that diet is most 
proper for a patient, which agrees best with him, 
and whieh in many instances can be only known 
by actual trial; I may give it,.however, as my 
opinion, that allwatery diet, as soups, &c. should 
be taken very moderately. But these, and every 
thing else that can be done for a patient in this 
state, are of very little use, if the mind cannot be 
set at rest. 'The influence of mental anxiety is 
really astonishing in this disease; and absence from 
care, the exhilarating air of the country, and such 
exercises as are consistent with the patient's condi- 
tion, will, perhaps, more than any thing else, con- 
tribute to the cure, partieularly in the slighter 
cases, and when the cause is not local injury. 
Severe cases of the first description have been al- 
most always complicated with caleulus in the blad- 
der, and most of the distressing symptoms have in 
consequence been referred to that cause. "To show, 
however, that such a disease really exists inde- 
M 2 
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pendently of calculus in the bladder, I shall relate 
one or two cases illustrating this point. 

Case l. Aug. 14, 1820.—J. :E. Joiner, aged 
49, has been a sailor; and 19 years ago, when on 
board a ship, got a. fall upon his back, which par- 
ticularly affected the left side, about the region of 
the lois. "This fall confined him three months on 
crutches; but he afterwards, as he supposed, got 
completely well; though every spring or summer 
sincethat period, he has always suffered more or less, 
and for a greater or less time, with pain in the 
lois. The present attack commenced 18 months 
ago in the usual manner, but with greater severity, 
and has continued more or less ever since. Till 
within these four months, however, he had not 
been led to observe any thing peculiar in his urine, 
but had been only annoyed with the usual pain- 
ful symptoms and weakness in the back. At 
this time, the quantity of water began to in- 
crease very much; and he observed it to deposit oc- 
casionally a. very large quantity of white earthy 
matter. Under these circumstances, he went to a 
dispensary, where his disease appears to have been - 
considered as diabetes, and treated accordingly, but 
without any advantage. . His symptoms at present 
are severe enervating pains in the region of the 
loins, extending round to the groin and lower part 
of the abdomen, and occasionally down the thighs 
and legs, accompanied by retraction and soreness 
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of the testes." Occasionally also he suffers excruci- 
ating pains in the head, affecting his sight. AI 
these symptoms, however, are much worse on cer- 
tain days than others, and the worst symptoms are 
usually accompanied by diarrhea. Latterly he has 
become much thinner than usual; his appetite has 
fallen off ; hesweatsonthe east exertion ; and among 
other symptoms of debility, has complete anaphro- 
disia. He is thirsty, his tongue is clean and red- 
der than usual, he is troubled with flatulence, and 
his bowels are very irregular. | "The state'of his 
urinealso is very variable: what he passesfirst in the 
morning, and perhaps once more in some other part 
of the day, is at first commonly transparent, and of 
a light yellow colour, but soon deposits a sort of 
mucous eloud, which in a few hours becomes con- 
verted into a perfectly white earthy matter. 'The 
specimen of the urine of this description which he 
brought with him, was contained in a two-ounce 
phial. Its specifie gravity was 1:0234 ;: and the 
earthy matter, when it was allowed to stand 
for some time, occupied nearly i of the height of 
thebottle. It was in the form of a fine white powder, 
.and was found to consist of the mixed phosphates. 
"This urine reddened litmus paper; and contained 
a large proportion of urea, and fully the usual quan- 
tity of pale coloured lithie acid. At other periods 
of the day, and particularly during the morning, 
he is conscious of a sense of tightness or fuluess of 
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the abdomen, from which he is relieved by voiding 
large quantities of a limpid colourless urine, nearly 
free from all sediment. I had likewise an oppor- 
tunity of examining a specimen of this, and found 
it exactly resembling the first in its properties, ex- 
cept that i£ was much more watery, and its specific 
gravity was only L:0064. "The urine had a disa- 
greeable smell, and was very prone to putrefaction, in 
which state the smellemitted waspeculiarly offensive. 
It may be also-observed, that it was passed without 
any difficulty, or urgent desire, except what arose 
from its quantity, which he supposed amounted 
in 24 hours to four or five quarts. 

Ordered, pil. sap. c. opio, gr. v. bis die. 

August 99. Found instant relief from pain 
after taking the pills; urine reduced to three quarts 
in 24 hours. — States that the white sediment has 
nearly disappeared ; complains of being very cos- 
tive... On examining the urine voided yesterday 
morning, its specific gravity was found to be 1:0137, 
and there was only a slight deposite of the earthy 
phosphates ; but its properties in other respects were 
nearly as before. The urine voided this day at six 
in the evening, was almost perfectly colourless and 
transparent, and had a specifie gravity of only 
1:0027. | 

Contr. pil. sap. c. opio, gr. o. ter die. Take 
Lo-morrow morning Ol Ricini. 5i. 

23. "Phe castor oil affected the bowels moder- 
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ately, and afforded him some relief. Continues 
tolerably free from pain. "The urine voided in my 
presence, at six o'clock in the evening, did not dif- 
fer in appearance and specific gravity from common 
water, though itstill emitted the same offensive 
smell as formerly in a less degree. 

29. Felt better for three days after I last saw 
him, the urine had diminished in quantity, and 
the white deposite entirely disappeared. For the 
three last days the pain has returned, and the urine 
has increased in quantity. What was passed this 
morning had a specific gravity of 1:0949, and. 
deposited a very copious mucous cloud, but no 
earthy sediment. "Phe urea was excessive. : 

Ordered, pil. sap. c. opio, gr. x. ter die. 

Sept. 2. Feels a great deal better. Little or 
no pain for the last three days. — Lis urine depo- 
sits no white sediment, and he passes only a little of 
the clear urine in the forenoon, the whole amount- 
ingin 24 hours to 2 quarts. "The specific gravity of 
what was passed this morning was 1:0201, and it 
contained an excess of urea. Has been costive for 
the last few days. 

Contr. pil. sap. c. opio, gr. x. ter die. Take 
£o-morrow morning Ol. Ricini 8i. | 
12. Almost quite free from pain ; and tried in 
consequence to resume his work, but was obliged 
to desist on account of a distressing sense of weak- 
ness in his back. — His appetite is much improved; 
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he sweats less than usual, and is not sleepy. —Ra-- 
ther costive. Urine reduced to two quarts in 
24 hours; specifie gravity of that voided in the 
morning 1:0174. 

Ordered, pil. sap. c. opio, gr. «. in the morning 
and at noon, and gr. a. at bed time... He was 
also ordered £o take to morrow morning, Ol. 
Fücini $i. and apply a large pitch. plaster to the 
loins. | 

September 19. "T'ook the castor oil, which induced 
à diarrhoea that lasted for two or three days, during 
which time his pain returned. It was less severe, 
however, intheback than usual, and was accompanied 
by a peculiar sense of coldness and weakness in the 
calves of the legs. Has now recovered from the 
diarrhea and all the other symptoms, and has 
not felt so. well for many months. Urine in 24 
hours about two quarts, and quite free from earthy 
sediment. Specifie gravity of that voided this 
morning 1:0207. | 

Contr. pil. sap. c. opio, gr. a. ter die. 

November 320, I saw this poor man again, and 
was happy to hear, that he had continued quite 
well from the last date, and had followed his 
work as usual, having taken the opiate pills oc- 
casionally. He had recovered his usual strength, 
&c. and his urine now abounded with the lithate 
of ammonia; but I suspect the presence of some 
organie disease, which will sooner or later prove fatal. 
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The only case on record that I am at present 
acquainted with equal to the above in severity,is one 
summarily described by Dr. Henry as follows :*— 

Case 9. ** Several years ago, the Rev. Mr. R——, 
of Cheadle, in Staffordshire, consulted me respecting 
a, train of very distressing symptoms, some of which 
evidently denoted considerable disease in the kid- 
neys. His urine, which at some times was per- 
fectly limpid, was at others loaded with a white 
substance, which gave it, when first voided, the 
opacity of milk. On standing, a copious deposite 
took place, a portion of which was sent me for 
examination. [It was perfectly white, and so in- 
palpable as to resemble a chemical precipitate. 
On analysis, it proved to consist of nearly equal 
parts of the triple phosphate and phosphate of 
lime, "The discharge of this powder was always 
preceded. by violent attacks of sickness and vomit- 
ing; and its quantity was invariably increased 
whenever he took soda-water, or any other alkaline 
medicines. Besides the affection of the kidneys, 
there appeared to me to exist important disease of 


* Med. Chirurg. Trans. x. p. 139. There are also two 
cases somewhat similar in. Dr. Rollo's Treatise on Diabetes, 
' p.424, second edition. Both these cases were produced by 
injuries of. the back, and were considered to be of a diabetic 
nature. The deposition of the phosphates is not indeed 
mentioned ; but, as this is a symptom not constantly present 
in these affections, the circumstance might have been over- 
looked, particularly as the attention was otherwise directed. 
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the chylopoietie viscera; and to this I aseribe his 
death, which took plaee a few months afterwards. 
In this case it was remarkable that the weight of 
the body was reduced from 183 pounds to 100 
pounds, at rather an early stage of the disease, 
without a corresponding degree of muscular ema- 
eiation.^ No one can doubt, I think, that this 
case differs from the preceding except in degree; 
and it is to be regretted that we know so little 
about it— particularly its cause. 

Cases very analogous to the above also are al- 
luded to by Mr. Brande, as occurring in persons 
returning from warm climates. 'lThe symptoms, 
according to him, are a white sabulous deposite in 
the urine, often going on to a great and alarming 
extent. 'lhere is pain in the region of the liver, 
sallow complexion, whitish brown and dry tongue. 
The bowels are irregular, sometimes tending to 
eostiveness of an obstinate kind, sometimes suc- 
ceeded by, or alternating with, relaxation, &e. 
These affections are stated to be much increased 
by the use of alkaline remedies, and to be best 
treated by vegetable acids, and particularly by a 
generally acescent diet. * 'lo abstain from soda- 
water, and all alkahes ; to refrain from malt liquor ; 
to take weak lemonade and an occasional glass of 
cyder, as ordinary drink at meals. If accustomed 
to wine, to prefer Champagne and claret to Ma- 
deira or port; but to take little of either. If the 
bowels remain constipated, to take a drachm or 
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two drachms of Epsom salt in a half pint tumbler 
of lukewarm water in the morning fasting; or, 
what is more pleasant, to stir a tea-spoonful of 
magnesia into an occasional glass of sour lemonade. 
To eat salads and acid fruits, and more especially 
oranges, which, in this state of things, are an 
heroie remedy." * I have stated that the symp- 
toms mentioned by Mr. Brande seem to point out 
some analogy between the diseases in question; 
but I must acknowledge that the treatment re- 
commended by him is quite at variance with this 
opinion. I believe that the poor man whose case 
I have related would have speedily sunk under 
the above plan of treatment. - 

By way of illustrating slighter stages of this 
form of disease, I shall very briefly relate the two 
following cases : — 

Case 3. A gentleman about 40, strong and robust, 
and apparently in good health, several years ago had 
a fall from. his horse, and pitehed upon his back. 
This gave him some pain and uneasiness at the 
time; but after a few days the whole subsided, 
and he thought no more of the circumstance. 
Very soon after this, however, and before he had 
well recovered, he was attacked with symptoms of 
strieture in the urethra, for which he was quite 
unable to aecount, as he had not for several years 
been in the way of contracting such an affection, 
nor had ever before been subject to it. "'Phis was 


* Royal Institution Journal, vol. vi. p. 201. . 
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attended by some irritation in passing his urine, 
and particularly the last portions of it; and the 
irritation remained for a greater or less time after 
he had. voided it. He did not pay particular at- 
tention to the state of his urine at this time, and 
the symptoms by degrees gradually became less, 
though they neverentirely subsided for any con- 
siderable time. ^ Latterly he had been confined by 
a sedentary oceupation more than usual, and they 
had returned with greater severity than ever; and 
he now remarked, for the first time, that the last 
portions of urine were loaded with a considerable 
quantity of white earthy matter, enveloped with 
mueus, the discharge of which was always accom- 
panied by irritation in the urethra, about the scat 
of the supposed strieture, and which remained, as 
before, for a greater or less period after the act of 
passing ure. His general health was not much 
impaired ; but he looked sallow, and felt dyspeptic. 
'The urine was generally pale coloured and copious; 
and the earthy matter, on being examined, proved 
to be the mixed phosphates. 

He was ordered the occasional use of an al- 
terative laxative pill, and to take regularly, two or 
three times a day, more or less of a mixture com- 
posed of a strong infusion of uva ursi, tinct. of 
hyosciamus, and muriatie acid ; and under this plan 
the symptoms entirely subsided in a few weeks. 
He was also directed, at the same time, to avoid every 
thing in the way of diet that disagreed with him, 
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or was obviously difficult. of digestion: to take 
moderate exercise; but to carefully shun violent 
exercises, and all other circumstances tending to 
induce fatigue or debility ; and he was warned that 
a protracted inattention to any of those points 
would certainly cause the disease to return. 

Case 4. "The following caseIrelate principally with 
the view of illustrating an opinion I have advanced, 
that the deposition of the phosphates is rather to 
be considered as indicating an increased secretion of 
earthy matter, than of the phosphorie acid. —The 
patient was a gentleman between thirty and forty 
years of age, who had for several years laboured 
under stricture of the urethra (acquired, I believe, 
in the usual manner), for which he had consulted 
an eminent surgeon, and obtained | considerable 
relef. He never considered 1t, however, as en- 
tirely removed, and was in the habit of occa- 
sionall introducing a bougie himself. | Lat- 
terly, the irritation had become greater than 
usual, especially at the moment of passing the- 
last portions of urine, and for some time afterwards ; 
and he now observed that he passed at this time 
a very considerable portion of white earthy matter, 
mixed with mucus. At length he voided one or 
two small caleuli composed of the same earthy: 
matter, which gave him the alarm, and induced 
him to apply for medical advice. llis countenance 
was sallow and unhealthy, and the functions of 
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the digestive organs evidently deranged; but irn 
other respects there was nothing remarkable. 'lhe 
earthy matter, and particularly the small caleuli, 
consisted almost entirely of the carbonate of lime, 
mixed with a small proportion of the earthy phos- 
phates. He was ordered an alterative pill composed 
of the pil. hydrarg. and ext. of gentian, and to take 
the muriatie acid three times a day. "The acid, 
however, disagreed so much with him, that he was 
obliged to leave it off immediately. Nothing else 
was ordered ; but he took a little respite from the 
fatigues of business, and went into the country, 
from whence he returned in the course of a few 
weeks, perfectly well, and has had no return of 
the affection since. It may be also remarked, that 
the symptoms of irritation in the urethra ascribed 
to the strieture subsided with the disappearance 
of the earthy matter. 

In this case the secretion of lime without phos- 
phorie acid was remarkable—even the absence of 
phosphorie acid in the usual proportion may, I 
think, be inferred; for if it had been present, it 
is diffieult to conceive why it should not have 
combined with the lime. This case appears to be 
also interesting, inasmuch as it seems to show that 
a mere irritation in the urethra, in eertain consti- 
tutions, and in certain states of the general health, 
will produce a tendency to the diseases in question. 

It would be easy forme to multiply imstances of 
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this description; but as these are sufficient to 
ilustrate the subject, in conformity with my plan, 
I desist for the present. 


Under the impression that they may be better 
understood, and at the same time, as a sort of re-- 
capitulation of what has been said, I have reserved 
for this place a few remarks upon those intermediate 
or zransition states which usually exist for a greater 
or less time during the change from the different 
diatheses to the phosphates, or which sometimes 
precede the phosphatie diathesis. 

Transition from. the lithic to the phosphatic 
diathesis. "The first circumstances in the condition 
of the urine which generally denote a change from 
the lithic acid to the phosphatie diathesis, are the 
general paleness of its colour, and sometimes its 
increased quantity. "There is also, for the most 
part, a great tendency in the urine from the 
slightest causes to deposit the amorphous sedi- 
ments, which are always of a pale colour, and. 
general contaim more or less of the phosphates 
intermixed with them. As the tendency to change 
proceeds, the urime may be frequently observed, 
after standing a few hours, to be covered with an 
iridescent pellicle on its surface, which on exami- 
nation is found to consist principally of the triple 
phosphate of magnesia and ammonia: and if at 
this time it be suffered to remain at rest for a 
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short time, especially in warm weather, it becomes 
putrid, assumes a yellowish opaque appearance, 
and will be frequently found to contain large 
spieular crystals of the triple phosphate above 
mentioned. 'This constitutes wliat^ may be con- 
sidered as the first stage of the series of changes 
in question. I have once or twice known a cal- 
culus extracted from the bladder during this stage, 
. which I have had an opportunity of examining; 
and in every instance found it externally composed 
of pale coloured lithate of ammonia nearly pure. 
The above state of the urine frequently occurs 
in sickly children, in. whom the functions of the 
digestive organs are much deranged. It is liable 
also to occur from all the causes formerly émnu- 
merated, and partieularly in those of an irritable 
habit, and who are subject to lithic deposites in 
general: also from any cause deranging the general 
health, or producing local irritation in the urinary 
organs. As to the constitutional affections, they are 
always more or less of the irritable kind, and gene- 
rally accompanied by derangements of the digestive 
organs. In adults, also, there 1s not unfrequently 
some uneasiness felt in the region of the kidney. 
With respect to the tendency and danger of this 
stage of change, it may be generally removed, or 
at least prevented from getting worse, by a judi- 
cious use of the means formerly mentioned, pro- 
vided its exciting causes can-be removed. But i£ 
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these are permitted to operate, or are of such a 
nature that their operation cannot be prevented, 
medicines are of very little use; and the phos- 
phatie diathesis will eertainly sooner or later be 
induced, particularly if there be already calculus 
in the bladder. | : 

In the second stage of the change in question, 
the urine commonly assumes a more decidedly pale 
whey-like colour, and is either alkaline when 
voided, or very soon becomes so. "The lithate of 
ammonia also diminishes in quantity, or entirely 
disappears ; while that of the phosphates, and par- 
tieularly the triple phosphate of magnesia and 
ammonia, is increased. In short, this stage rums 
into the confirmed phosphatie diathesis by such 
imperceptible grades, that it is frequently difficult 
or unnecessary to draw the line of distinction, the 
symptoms and treatment being the same in most 
instances, only differing, perhaps, a little in de- 
gree. It may, however, be proper to observe, that 
where the lithate of ammonia 1s deposited in large 
quantity, mixed with the phosphates, hyosciamus 
rather than opium is to be preferred, as opium 
seems frequently to increase the formation of the 
lithic acid. 

Transition from the oxalate of lime to the 
phosphatic diathesis. Yn the second chapter of 
this section I have given a summary description 
of acaleulus composed of a nucleus of oxalate of 
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lime surrounded by the phosphates, with an aceount 
of the series of intermediate changes which took 
place. From this description it appears that the 
first step towards the change in question was a 
secretion of an exeess of lime; and that, as this 
proceeded, the proportion of oxalic acid decreased, 
while that of the phosphorie acid increased, until 
at length phosphate of lime, in nearly a pure state, 
was secreted, which constituted the external crust 
of the caleulus. I had no opportunity of ex- 
amining the urine in this case in the earlier stages 
of the affection ; but in the latter stages it had 
all the properties, as might be expected, of that 
secretion when the phosphatie diathesis is present. 

With respect to the treatment, &c. to be adopted 
in this form of the disease, I. have nothing to add 
to what has been already advanced. 

No instance in which a calculus of cystie oxide 
has been surrounded by the phosphates has come 
to my knowledge. 
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CHAP. VI. 


On the Modes of Formation and future Increase 
of Calculi. On the Symptoms produced by the 
different Varieties in different Situations ; 
and on the Medical Treatment to be adopted 
when they are lodzed in different Situations. 


] PURPOSE in this chapter to consider the. 
subject of caleuli in à mechanical point of view, 
or with reference to their origin and increase, and 
the symptoms they produce as solid foreign sub- 
stances in the different urinary passages. | 

1. On the formation of calculous nuclei.  'The 
nuclei of caleuli may be considered either as pri- 
enary or renal, or secondary or vesical. . Of these 
the formation of renal nuclei is by far the most 
important; the secondary, or vesical nuclei being 
almost always constituted either of small renal 
caleuli which have descended from the kidney to 
the bladder, or of foreign substances introduced 
into that organ. "Phe primary nuclei óf calculi 
consist for the most part of lithic acid ; occasionally 
of the oxalate of lime; more rarely of cystie oxide; 
and still, perhaps, more rarely of the phosphates. 
In some eases, also, .coagulated blood, mucus, and 

N 9 


180 DISEASES OF THE URINE. 


similar substances, have appeared to constitute the 
primary nucleus. 

The greater frequency of primary nuclei com- 
posed of lithie acid is perhaps sufficiently accounted 
for by the fact formerly mentioned, viz. that the 
peculiar form of disease in which this principle 
exists in excess is by far of the most frequent 
occurrence ; and is that which almost always pre- 
cede other forms of calculus. 

It has been already stated, that lithic acid nuclei 
are most hable to be formed 1n those whose urine 
ordinarily deposits this principle in the form of 
erystallime sediments or gravel, and at those pe- 
riods of gout, fever, &c. when amorphous sediments 
are also liable to be formed, and when the watery 
portion of the urine is for the most part much 
diminished relatively to the saline and other ingre- 
dients. "The truth of these remarks, I presume, 
must be so obvious, as to require no illustration: 
but it must.be equally obvious that these cannot 
be the oz/y circumstances connected with the for- 
mation of ealeulous nuclei; for if they were, these 
affections must be infinitely more frequent than 
they are, sinee the occurrence of such conditions 
of the urine as those above described are by no 
means uncommon. The fact 1s, that although the 
above conditions of the urine and health strongly 
pre-dispose, and are even necessary to the depo- 
sition of the nuclei, the presence of other cireum- 
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stances are likewise necessary to their immediate 
formation. Some of these cireumstances may be 
occasional and. purely accidental; but, generally, 
itis probable that they are the result of disease, 
and somewhat analogous to the following: 

The kidney is made up of a congeries of si- 
milar parts, or little kidneys, if we may use the 
expression, cach one of which is independent of 
the others, in its structure, and may therefore, 
probably, independently of the others, become more 
or less deranged in its functions. Let us suppose 
one or more of those little kidneys similarly 
deranged to the others, but in a greater degree, 
so as to secrete very little water, but a large pro- 
portion of lithie acid. In such a case the lithic 
acid must be obviously supposed to exist in that 
peculiar semi-fluid condition, or state of hydrate,* 
which it is well known to be readily capable of 


* Lithic acid is well known to be capable of existing in 
a sort of semi-fluid state, or as a Aydrate, for some time 
before it undergoes the process of crystallization. "This may 
be illustrated by dissolving a little of this principle in an 
alkaline solution, and precipitating it, when cold, by the 
addition of muriatic acid. "The lithic acid separates in the 
form of a bulky gelatinous mass, which after a greater or 
less time begins to diminish rapidly in bulk, and at the same. 
time to assume the crystalline form. The lithate of ammonia. 
voided by birds, serpents, &c. and the lithate of soda formed 
in the human subject during gout, when first secreted, exist 
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assuming. In this state it is bulky, and may 
thus occupy the whole of the infundibulum in 
which it has been deposited ; or the quantity may 
be supposed to be sometimes so great as to be 
partly protruded, in a similar state, into the com- 
mon receptacle or pelvis of the kidney. After 
remaining in this state for a grester or less time, 
crystallization may be supposed to take place; the 
semi-fluid mass is now much diminished in bulk, 
and perhaps reduced to the form of a congeries of 
crystals easily separable from one another, and thus 
passes off in the form of gravel; or, what may 
easily be supposed to take place, (especiilly when 
the lithie acid is very impure, and combined with 
a larger proportion of other matters than usual) it 
may assume the form of an imperfectly cerystallized 
or amorphous mass, and thus constitute a nucleus 
possessing these characters; or something between 
these two extremes may take place—the plastic 
mass may separate partly into crystals, and partly 
remain an amorphous mass, enveloping those crys- 
in this semi-fluid or plastic state, and' afterwards become 
hard, apparently by undergoing an imperfect kind of crys- 
tallization, by which they are separated from the water with 
which they were combined, and held in imperfect solution. 
I have repeatedly seen both the lithic acid and lithate of 
ammonia deposited in. the urine in this state of hydrate 


under the form of a gelatinous mass, having much the ap- 
pearance of mucus, for which I at first mistook it. | 
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tals; in which case a mixed kind of nucleus will 
be formed.* 

I have hazarded the above explanation of the 
origin of lithie renal ealeuli, because it appears to 
me to throw considerable light on their formation 
and general history. It was suggested partly by 
a eareful consideration of the symptoms attending 
their formation, and partly by the phenomena they 
present on dissection; both of which have been 
already detailed. 

I have had few opportunities of examining renal 
caleuli composed of the oxalate of lime, from their 
being comparatively much more rare. Sometimes 
they are formed on a primary nucleus of lithie 
acid. In one or two instances I have seen them 
contain in their centre an irregular cavity, formed - 
apparently by the agelutination of several imper- 
feetly globular-shaped plastic masses round a 
substance which had subsequently been entirely re- 
moved or had disappeared by drying; the whole 
being afterwards surrounded by concentric laminse 

* Since the above was written, an opinion somewhat simi- 
lar to the above on the formation of renal calculi of lithic 
acid, has been advanced by Mr. Earle. "This gentleman, 
like myself, refers the occasional origin of such calculi to 
some organic disease of the kidney, or parts connected with 
it, by which it is rendered incapable of performing its cus- 
tomary function of separating water, but still retains the 
power of secreting lithic acid. Med. Chirurg. Trans. xi. 211. 
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of the same substance. It may, perhaps, ap- 
pear difficult to conceive how a substance so 
insoluble as oxalate of lime can exist in a plastic 
state, or form a ealeulus at all; since, in our 
hands, this salt occurs only in the state of a pow- 
der, and seems incapable of concreting or assuming 
the crystalline form. ^ Perhaps the circumstance 
may admit of an explanation, by supposing that a 
solution of oxalie acid nearly in a saturated state, 
and perhaps in union with a little lime, is secreted 
by a portion of one of the kidneys instead of the - 
lithie acid in the former case; that this, enveloped 
in the usual animal matters, passes from the infun- 
 dibulum into the pelvis of the kidney, and there 
meeting with the lime naturally contained in the 
urine secreted by the other parts of the. kidney, 
instantly combines with it, and forms the com- 
pound in question ; and that from the peculiar man- 
ner in which it is formed, and the abundance of ani- 
mal matters present, it may be able to exist for 
some time at the temperature-of the human body, 
in a plastic semi-fluid state, before the whole con- 
cretes into a solid mass. Whether this explana- 
tion be admitted or not, which is a matter of no 
importance, the facets are certain, that oxalate of 
lime not only does sometimes exist as an amor- 
phous mass in renal calculi, but occasionally in 
the form of crystals also—a circumstance still more 
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| PENA to account for, except on some such SP 
position as the above.* ! 

Caleuli of cystic oxide are extremely rare. From 
what has been already quoted on this subject, there 
is reason to conclude that they generally originate 
inthe kidneys. I have only had an opportunity 
of examining the primary nucleus of one specimen 
of this species of caleulus: it consisted of a small 
triangular amorphous mass, apparently of the same 
matter as the rest of the calculus, though a httle 
deeper coloured. From the peculiar nature of this 
species of calculus, there is, perhaps, little difficulty 
in supposing that it can readily exist in the state 
of hydrate; and, consequently, that it may pro- 
bably be secreted in a plastie state. 

Nephritie caleuli composed of-the phosphates 
certainly exist; though they are very rare. "This 
probably depends upon various cireumstances.— 
In the. first place, this form of the disease is sel- 
dom original, but consequent to others; and the 
system appears to be affected generally, rather than 
the kidney locally, as in the other forms of the dis- 


* Dr. Marcet states that he has seen three specimens of 
mulberry calculi passed by different people, having a distinct 
crystalline texture. On Calculous Complaints, first ed. p. 18. 
I have elsewhere stated that I have seen in one instance 
distinct crystalline gravel in pretty large crystals UAPPIMES 
of this salt. 
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ease. In the second place, the large flow of urine, 
and the consequent hurried state of action to 
which the kidneys are necessarily subject, may be 
justly eonsidered as unfavourable to the formation of 
renal ealeuli. In some instances, however, as before 
stated, caleuli composed of the phosphates actually 
do form in the kidney; but in every instance of 
this description, the particulars of which I can 
trace, it has occurred only in very severe. and 
obstinate cases of the phosphatie diathesis; and in 
the only case in which it has occurred to myself, it 
took place in a gentleman, who suffered the most 
excruciating agonies, from the existence of a caleu- 
lus in the bladder composed of the phosphates. 
Of the symptoms produced by renal calculi. 
The symptoms produced by the presence of calculi 
in the kidney are often exceedingly obscure; and 
to enable us to form an accurate opinion upon the 
subject, a minute inquiry into the patient's pre- 
vious history is commonly requisite. It is, however, 
astonishing to what extent disorganization will some- 
times proceed in this form of the disease, without 
producing any very distressing symptoms, or even 
scarcely any symptoms at all For cases of this 
description, I refer to Dr. Marcet's work on Cal- 
culous Complaints.* And in all instances it is 
probable that when the calculus is of moderate size, 
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it produces very little uneasiness. When, how- 
ever, a caleulus has become too large to descend 
into the bladder, and is permitted to go on in- 
creasing, suppuration and gradual wasting of the 
kidney necessarily take place. "This is generally 
accompanied by a long-continued sense of weight or 
pain in the lumbar region more or less acute, which 
is commonly much increased by exercise, partieu- 
larly riding on horse-back, or in a rough car- 
riage. 'lhere is also occasionally retraction of the 
testes, and a sense of numbness extending down the 
inside of the thighs. Not unfrequently, also, the 
urine is rendered bloody or purulent by a dis. 
charge of these fluids from the diseased organ; 
and, moreover, is generally loaded with amorphous 
sediments or gravel, partieularly if the prevalent 
diathesis be of the lithie kind. 
Such are the most common symptoms attending 
a retention of a caleulus in the kidney, which but 
too frequently terminate only with the life of the 
patient. Notwithstanding this, however, for the 
reasons above mentioned, the general prognosis is 
by no means so unfavourable as might be expected : 
not that the disease ean be eured; but that a 
person may exist for a great number of years with: 
this affection, without being a remarkable sufferer, 
and may at last die from other causes. 
In general however, this form of the disease: 
takes a different turn. The caleulus, while yet of 
2 
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moderate size, quits the pelvis of the kidney, and 
enters the ureter. T'his is almost always indicated 
by a sudden attack of very acute pain in the region 
of the kidney, accompanied by violent sickness and 
vomiting. "Phe pain in the back commonly ex- 
tends to the groin and down the inner part of 
the thigh of the same side. "The urine is at. the 
same time high coloured, small in quantity, and 
often mixed with blood.  'lhese distressing symp- 
toms last for a greater or less time, and at length 
in favourable cases terminate as suddenly as they 
began, the moment the calculus quits the ureter, 
and enters the bladder. "lhere are, however, in- 
stances on record when caleuli of very considerable 
size have passed down the ureter without pro- 
ducing severe symptoms, and even. without the 
consciousness of the patient; but such cases are 
rare. 

'T'he sudden cessation of the pain, and other symp- 
toms above described, indicate, as has been seen, 
the arrival of the little caleulus into the bladder, 
from which it is sometimes voided instantly 
without any trouble; but most commonly, it is 
retained ; when recourse must be had to the plan 
of treatment to be presently described. 

In some unfortunate cases, the calculus becomes 
permanently retained in the contracted portion of 
the ureter; thus producing a long train of symp- 
toms more or less resembling those above related, 
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and which generaly end in the disorganizement 
of the kidney, &c. and finally the death of the 
patient. 

Treatment of renal calculi. When the pre- 
sence of the symptoms described in a formcr part of 
this volume, taken in connection with the above,have 
rendered it probable, that a. caleulus has been re- 
 eently formed, and exists in the kidney, our at- 
tention should obviously be directed to the removal 
of it, if possible. 'lhis is commonly best effeeted 
by. purgative doses of calomel, connected. with the 
use of the warm bath, or hot fomentations to the 
region of the kidneys. "The calomel may be im- 
mediately followed, or accompanied, by the use of 
hyoseiamus in pretty large doses, so as to ensure 
its antispasmodic effects on. the. system ; and. the 
purgative effects of the calomel may be increased or 
kept up by the use of some of the diuretic pur- 
gatives, such as the neutral salts, and particularly 
the tartarized soda. "This plan may be pursued 
for a greater or less time, according to the circeum- 
stanees of the patient; and will in favourable 
cases, be followed by the expulsion of the calculus 
from the kidney, without those very severe symp- 
toms above described as commonly accompanying 
its descent down the ureter. Sometimes, however; 
these urgent symptoms take place, when similar 
means should be persisted in, with the addition, if 
they are very severe, of copious topical blood- 
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letting from theloins. "The only variation neces- 
sary, 1f any, is perhaps, in obstinate cases, to be 
more careful in the exhibition of diuretie purga- 
tives, to give the hyosciamus (or opium, in some 
cases) in still larger doses, and to follow up the 
local bleeding by the immediate use of the warm 
bath, which may be persisted in even to fainting: 
and the judicious applieation of those combined 
means seldom fail to produce the desired effect. 
When, in spite of all these remedies, the caleulus 
still remains in the kidney or ureter, or when, 
from the length of time the disease has existed, or 
from other circumstances, its expulsion appears 
hopeless, recourse can be only had to preventitives 
and  palliatives. "Thus, if in the kidney, we 
may still hope to prevent its future enlargement, 
by a careful attention to all those circumstances 
formerly pointed out, as having a tendency to 
increase the deposition of the different varieties of 
caleuli ; in addition to which, the introduction of 
a seton or issue, near the part affected, may be re- 
commended ; the good effeets of which, as pointed 
out by Mr. Earle, cannot be disputed.* In such cases 
the urine may pass, in part at least, as usual; 
but those cases appear most hopeless, when the 
caleulus has lodged in the ureter, and where the 
passage of the urine is liable to be completely 


* Med. Chirurg. Trans. xi. p. 211. 
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Stopped ; and under these cireumstances, instances 
are on record where the canalhas been expanded 
to an enormous size. In such cases we can 
scarcely hope for advantage from any mode of 
treatment. 

"The arrival of the little calculus into the blad- 
der, constitutes a most important period in the 
history of these affections; as, on the treatment 
then adopted, its expulsion or retention will 
in many instances entirely depend. Sometimes 
it is immediately expelled from the bladder by 
the urethra, particularly if means similar to those 
above recommended have been xesorted to; but 
frequently itis retained for the present; and at 
length, after a greater or less interval, when the 
irritation of the parts has subsided a little, it 
comes away in favourable cases when it was least 
expected. "'lhese circumstances lead to a plan of 
treatment somewhat different from those commonly 
recommended, and which I have seen eminently 
successful. 

This plan is similar in its principles to that above 
related for expelling the calculus from the kidney, 
and is moreover partly founded on the obvious 
assumption, that whatever can pass down the 
ureter wil pass by the urethra, provided that 
canal be in its natural state. Hence, the princi- 
ples of treatment are very simple, and consist in 
nothing more than in attempting to allay by anti- 
spasmodies, and particularly by hyosciamus, that 
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imitable state of the urinary organs, and es- 
pecially of the sphineter vesice, whieh seems to 
exist under these circumstances, and to prevent 
the caleulus from entering the urethra; aud after- 
wards, or rather at the same time, to favour the 
expulsion of the caleulus, by exhibiting diuretic pur- 
gatives, with the view of exciting an increased flow 
of urine. By this plan I have seen caleuli removed 
from the bladder in a few hours, which had been 
apparently retained there for several months, and 
in one instance, beyond a doubt, as long as five 
months. | 

Of the origin and future increase of vesical 
calculi. 'The most frequent cause of vesieal cal- 
culi, as before stated, is the retention of a renal 
ealeulus in the bladder, where it constitutes what 
we have termed a secondary nucleus, round whieh 
the further aceretion of caleulous matter. takes 
place. Sometimes, though much more rarely, this 
nucleus consists of a clot of blood, or hardened 
mucus; sometimes of a foreign substance intro- 
duced into the bladder, &ec. : 

As to the future inerease of vesieal ecaleuli, this, 
like their origin, is well understood: it being 
suffieiently obvious, that it can arise only from 
the-gradual precipitation of that excess of the - 
insoluble principles of the urine whieh cannot 
be retained in solution in that fluid. "There are, 
however, some trifing varieties in the modes in 
which this precipitation takes place in the different 
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species of . caleulus, which will be mentioned after 
we have considered: the general nature of the super- 
saturated state of the urine alluded to. 

Saturation in a saline solution of a constant 
temperàture mày. be defined to be the point at 
which the sólvent, always in contact with the 
salt, can neither take up any more, nor let go 
any more. ence, every saline solution which 
precipitates a salt without any change of tempera- 
ture, obviously contains more of that salt than 
is necessary to saturate it, or, 'such.a solution is 
said to be supersaturated. 

"The point of supersaturation is unfixed, and 
depends upon many extraneous causes; but the 
point of saturation, although it for the most 
part varies with the temperature, is supposed to be 
as fixed. and constant, at any given temperature, 
as. that of the freezimg or boiling of water. 
Hence, in à supersaturated solution, the excess is 
always sooner or later deposited, and the solution 
arrives at the point of saturation.* 

Let us apply these remarks to the subject in 
question. .AÀ caleulus in the bladder may be con- 
sidered as a substance placed in a solution of 
various principles in a certain quantity of water. 
If n of the more insoluble of these principles 


s 


* See M. Gay Lussac, Ann. de Chimie, et de Physique, 
xi, 296; Annals of Philosophy, xv. l. ; 
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exist in this solution in a state of supersatu- 
ration, the caleulus will afford a nucleus round 
which the excess will be deposited. But if none 
exist in a state of excess, of course none can be de- 
posited, and the calculus will not increase in bulk. 
Such is the general nature of the increase of 
urinary caleuli in the bladder; but a great deal of 
additional light is thrown on this subject, by a 
careful attention to the structure of urinary calculi. 
Thus, some of them have a crystallized texture, 
indicating purity ; others, exhibit an amorphous 
or earthy fracture, indicating for the most part 
impurity or mixture: while the general struc- 
ture of almost all of them is laminated, indicating, 
as we shall attempt to show, that their forma- 
tion has been interrupted, or has taken place at 
distant intervals. 'T'his i$ particularly the case with 
ealeuli composed of lhthie acid, which constitutes 
the most frequent species. 

'The following are some of the reasons which ap- 
pear to me to show, that ealculi are formed at distant 
periods, and that their laminated structure can 
only be explained on this supposition. 

'lThere are innumerable eases on record, wliere 
ealeuli have been known to exist in the bladder 
for a great number of years, without attaining 
any very extraordinary magnitude. "That such cal- 
euli were constantly inereasing for such a length 
of time, is very difficult to conceive, fór obvious 
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reasons ; and. the difficulty is much increased when 
we take into account. the well-known fact, that 
the urine of the same person differs exceedingly 
in its degree of saline impregnation at different 
times. . Further, if a caleulus was. constantly in- 
creasing, its texture should be homogeneous... But 
they are laminated ; and this laminated structure, 
while it. is thus in direct opposition to the opinion 
of their being constantly on the increase, is just 
what might be expected to take place on the 
opposite supposition, that they are formed. at 
different periods, separated by longer or shorter 
intervals. 'Phus, during these intervals of inter. 
ruption in the formation of a calculus, its surface 
may be naturally supposed to become vwater-worn, 
and less apt for future accretion. Hence, when a 
tendency to deposition returns, it will have to com- 
mence de novo, and. as it were upon the surface of a 
foreign body; the consequence will be, that the 
adhesion between the old and the new coats will be 
less firm than in the intermediate parts, and. that 
a caleulus, thus formed, will be. disposed, when 
broken, to separate into concentric lamins, like 
the coats of an onion. 

General symptoms produced by the presence 
of calculi in the bladder. Jr. Marcet sums 
up the general mechanical symptoms | produced 
by ealeulus in the bladder, in the following 
words: * An uneasy sensation is felt at the 

o 2 
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extremity of the penis, which often amounts 
to actual pain ; but this 1s only perceived (at least 
during the first period of the disorder) on making 
some violent effort, or upon a sudden change of pos- 
ture, or immediately after expelling the last drops 
of urine. "The pain, however, gradually becomes 
more constarit and more severe; the desire to pass . 
urine becomes more and more frequent, and it can 
at last be discharged but in small quantities at a 
time, or even drop by drop. lt often happens, 
that the urine, when flowing in a full stream, and 
without any pain, suddenly stops, even when a. 
considerable quantity of it remains in the bladder, 
and when consequently the desire of voiding it is 
still urgent. But it is also frequently observed, 
that the pain and difficulty are not felt until only 
a few drops of urine remain in the bladder ; when 
this organ, being no longer defended by the inter- 
posed fluid, the pressure of the stone is much more 
generally felt. 'Phis pain, and sudden inter- 
ruption, are considered, by Sir James Earle, as 
almost certain diagnosties of the disease. "l'hey 
are usually occasioned by the weight of the stone 
pressing against the neck of the bladder; the 
pressure, therefore, naturally made by the patient 
seldom answers any useful purpose. Nothing, in 
faet, ean remove the obstacle, but an alteration in 
the situation ofthe stone; and this is more readily 
effected by the patient changing the posture of -his 
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body, so as to prevent the stone from gravitating 
towards the neck of the bladder, than by any pressure 
the patient can make, with a view to expel its con- - 
tents. Some instances, indeed, are recorded, in 
which the stone having acquired an enormous 
size, the patients, in order to evacuate their urine, 
were literally obliged to stand on their head, almost 
in a vertical position."* 

Such are the mechanical symptoms usually. pro- 
duced by a stone in the bladder; to which may 
be added, the occurrence of bloody urine after 
exercise, spasmodie stricture of the urethra, the 
most distressing tenesmus, and occasionally severe 
pain and retraction of the testes, accompanied by 
a numbness, extending down the inside of the 
thigh, even to the bottom of the foot in some 
instances. Indeed, in every severe case of stone, 
and partieularly of the phosphates, that has hither- 
to fallen under my observation, I have constantly 
found some peculiar sensation referred to the hol- 
low part of the bottom of the foot. 'Phis has 
in some instances amounted to pain, as severe 
and harassing as what was felt in. the bladder; at 
other times, it has been only a slight sense of numb- 
ness; and in one case it assumed the form of a 
iroublesome and almost constant itching. 

These symptoms go on increasing for a period 


ES 


* On Calculous Disorders, page 15, first edition, 
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more or less considerable; when at length the 
patient's health gives way, and the diathesis, what- 
ever it might have been before, changes to the 
phosphatie, and the coats of the bladder be- 
coming diseased and thickened, the more dis- 
tressing symptoms are aggravated in a tenfold 
degree, and death at last closes the scene of 
misery. ; 

In some instances the caleuli becon;e enveloped 
in folds or cysts, formed of the coats of the 
bladder; in this case they often produce httle 
inconvenience, and the symptoms, if any, are 
always more or less obscure. Many instances 
of such cases are recorded by different authors/and 
by Dr. Marcet among others, to whose work I 
refer. 

Having thus detailed the symptoms produced 
by caleuh in general I come now to consider a 
lttle more closely the characteristic symptoms 
usually attending each species of calculus: and, first, 

Of lithic acid calculi. 'The symptoms produced 
by lithie acid ealeuli are, in general, of à. milder- 
and less formidable nature, than those produced by 
any other species. — Many instances are on record 
where these caleuli have been found in the bladder 
after death, the existenee of which was never sus- 
pected during the life of the person; a eireumstance, 
I believe, whieh can scarcely be said of any other 
species except when encysted: I shall not take 
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p the time of my xeaders by referring to instances 
of this kind, which I presume must be familiar to 
every one who has attended to the subject, but shall 
simply state that I am in the habit of occasionally 
seeing a gentleman who was ascertained, by sound- 
ing, to have caleulus in the bladder several years 
ago; but who, for the last three years, has suffered 
.s0 little from it, as for weeks together to be almost 
unconscious of its existence. |I knew also an- 
other instance where no less than four renal 
caleuli of this species unquestionably existed in 
the bladder for five months, without producing 
any symptom whatever, except towards the end 
of the period a httle irritation about the neck of the 
bladder, which caused. their existence to be sus- 
»pected, and led to the adoption of the necessary 
means for their expulsion. One of them was 
nearly an inch in length. | 
'The urine, in this form of caleulus, is always of 
the:natural colour, more or less deep. Its specific 
gravity is higher than that of health ; and it almost 
always deposits erystallized sediments on cooling, 
which are commonly much increased at certain pe- 
riods when the pain and irritation are worse than 
-eommon ;. at.these times also the crystallized sedi- 
ments are not unfrequently accompanied by amor- 
phous sediments, and much mucus. The mueus, 
;however, is by no means ordinarily so abundant in 
this species of calculus as in some others ; and the 
urine, which is sometimes a little turbid at first, 
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commonly becomes, after standing some time, per- 
fectly transparent. | 

Ocalate of lime and cystic ovide calculi. 'Yhe 
symptoms attending the mulberry caleulus are 
commonly well marked and severe. have had, as 
before observed, little satisfactory opportunity of 
witnessing this diathesis, and cannot therefore at 
present venture to state any positvoe characteristic 
of it; but the negative proofs of its existence, I 
presume, must be sufficiently striking. If all the 
symptoms of caleulus be present, and particularly 
ifa stone be actually known to exist in the bladder, 
andif the urine be clear, and deposits neither lithic 
acid nor the phosphates, there is ground for a fair 
presumption that the calculus present is either 
composed of the oxalate of lime or of the cystic 
oxide. Andif no small ealeuli have ever been 
voided, we may almost certainly conclude from this 
 eireumstance, and the more frequent occurrence 
of the mulberry species, thatthe caleulus is com- 
posed of the oxalate of lime; as it would seem that 
those subj ect to the cystic oxide diathesis frequently 
void small fragments of that substance. 

Calculus composed of. the phosphates.  .Caleuli 
composed of the phosphates cannot, I presume, 
exist in the bladder for any length of time without 
producing, in the most decided manner, all the 
symptoms of caleuli. "The agony pgoduced by the 
presence of this species of calculi in the bladder, 
far surpasses any thing I have ever. witnessed from 
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any other species.. «Not only are the local symp- 
toms severe beyond measure, but the whole consti- 
tution seems to süffer in a striking manner ; so that 
those who have been accustomed to see much of 
these complaints can almost tell even from the 
looks. of a patient, that he is labouring under this 
form of the disease. |. An idea of the constitutional 
symptoms may be aequired from what has. been be- 
fore stated, when the different diatheses were treat- 
ed of; and if. we suppose the symptoms there. de- 
tailed to be aggravated in a tenfold degree by all the 
localagonies of stone in its worst form, we shall 
-obtain a faint idea of the sufferings of those poor 
-wretehes who are doomed.to this species of cal- 
. eulus. 

The urine in this form of the disease is so cha- 
raeteristic, that it cannot be mistaken for a moment. 
.It isgenerally voided in considerable quantity, and is 
of a pale whey colour, and slightly opake. Its 
specifie gravity is low, and usually varies between 
.1:006 and 1:012. It commonly deposits the phos- 
- phates in abundance, intermixed with a large quan- 
tity of a peculiar mucus, having a very. charac- 
teristie appearance, but which is not easily de- 
scribed. . It soon becomes alkaline, and undergoes 
the putrefactive process; and in this state emits.a 
most offensive smell ; and these changes take place 
.so.rapidly, that in severe cases it is difficult to 
. keep a room sweet when a patient is confined with 
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this affeetion. In short, the circumstances con- 
nected with this form of calculus are all so strik- 
ing, that in the great majority of cases, they must, 
I think, be sufficiently obvious even. to the most 
superficial observers. - 

Treatment to be adopted in the different spe- 
cies of. calculi. 'The treatment to be adopted in 
ealculous affections is either of a local or general 
description.  'The local treatment is nearly the 
same in allthe species; the general treatment 
will depend upon the nature of the caleulous dia- 
thesis. 

The local treatment of calculi will obviously con- 
sist in little more than the exhibition of anodynes 
in some form or other. lIlyosciamus and opium, 
either alone or combined with astringents, in some 
cases, as with the uva ursi for example, may be 
given internally. When thus exhibited, the hy- 
osciamus is in general to be preferred in the lithie 
acid diathesis, and opium in the phosphatic. I 
have, however, seen striking temporary relief 
produeed, even in eases of phosphatie caleulus, by 
large doses of hyosciamus combined with the 
"uva ursi. Opium may be also employed in the 
form of suppository, injection, embrocation, &c. 
but the form of suppository is perhaps the 
most beneficialP as well as preferable in other 
respects. In conjunetion with opiates, or, where 
they cannot be used, the warm bath, fomentations, 
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sitting over hot water, and all the well-known 
similar means, may be had recourse to. 

Lithic acid calculus. . As far as I have hitherto 
remarked, the distressing symptoms produced by 
this species of caleulus, as is indeed more or less 
true with all the others, have a very constant re- 
lation to the severity of the diathesis present. 
"That is to say, in proportion as the urine is unna- 
tural and loaded with. gravel and amorphous sedi- 
ments, in the same proportion are the patient's suf- 
ferings. Hence our first object should be to re- 
store the urine to its natural state. ^ "To ao- 
complish this, the means formerly recommended 
should be had recourse to, in conjunction, if 
necessary, with the local employment of anodynes 
in the way above-mentioned. Perhaps, however, 
it may not be deemed superfluous if 1 briefly reca- 
pitulate these means. We shall suppose the dia- 
thesis distinetly present, that the urine is;/high co- 
loured, of great specific gravity, and loaded with 
amorphous and crystalline sediments, &e. "l'he first 
means to be recommended, in ordinary cases, is 
usually a dose of. calomel and antimonial powder— 
the Plummer pill or some other alterative pur- 
gative, taken at might, to be followed: up the 
next morning by an alkaline diuretic purgative, 
composed, for example, of a mixture of Hochelle 
salts and magnesia, or subcarbonate of :soda: 
during the day a strong infusion of .uva 
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ursi; combined with hyosciamus and. the liq. 
potasss, &e. may be taken. 'l'hese means are to be 
persisted in for a greater or less time, according 
to the cireumstances, and till the urine begins to 
get natural; it may then be gradually left off, or 
varied, as occasion may require; and under this 
plan it wil be found that, in the majority of 
cases, not only the urine will assume its natural 
state, but most, or all the distressing symptoms of | 
caleulus in the bladder, will be very much diminish- 
ed, and in many instances disappear. lt 1s obvious, 
also, that while the. urine is in its natural state, 
the calculus eannot increase in size. 

. After the diathesis 1s once fairly broken by these 
means, it may in general be easily prevented from 
recurring by attention to the diet, and other cireum- 
stances formerly mentioned as inducing this diathe- 
sis, and by the occasional use of medicines ; and the 
patient will searcely know that he has calculus in 
the bladder, at least from the pain that it gives 
him. [Ístatethis with eonfidenee ; but, at the same 
time, I wish to be understood to mean, that 
the freedom from pain, &c. depend in no incon- 
siderable degree upon the size of the calculus, 
its smoothness, upon the exercise a patient is 
obliged to take, &e. all of which are presumed. to 
be favourable; for it must be sufficiently obvious 
that a foreign substance in the bladder cannot be 
prevented from acting mechanically, and from oc- 
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casionally producing bloody urine, or a temporary 
Stoppage of the discharge of that secretion from 
the bladder, and similar symptoms, especially if 
the patient is obliged to take severe exercise. | 
Lithate of ammonia calculus. 1f. this calculus, 
from the state of the urine and symptoms, be sup- 
posed present, recourse must! be had to the 
means recommended to be adopted in the phospha- 
tie diathesis, and alkaline remedies must be care- 
fully avoided. -I doubt very much, however, if 
any treatment wil prevent, under these circum- 
stances, the phosphatic diathesis from being sooner 
or later established. : 
Ozalate of lime and cystic oxide calculi. 
Besides the local and general use of anodynes, at- 
tempts must be made in these, as in the last diathe- 
sis, to restore the urine, if possible to its natural 
state, but with respect to the means to be adopted 
with this view, I have nothing at present to add 
to what I have formerly mentioned. z 
Calculus composed of the phosphates. Yt should 
be our object, as in all other affections of this de- 
seription, to restore the urine as speedily as possible 
to its natural state. lI am sorry, however, to be 
obliged to confess that I have never been able to ae- 
complish this purpose in a single instance, even after 
the most fair and persevering trial of almost every re- 
medy that has hitherto been recommended, or that I 
could devise as likely to effect my purpose. "The 


consequeneé has been, that I have never been able 
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to procure more than a temporary relief from suf- 
fering by the various exhibition of opiates, &c. 
The operation of hthotomy, therefore, seems to 
be the only alternative in this form of the disease. 
If, however, the case is doubtful, or the patient re- 
fuses it, or his situation will not admit of the 
performance of the operation, recourse may be 
had to the means formerly pointed out when the 
nature of this diathesis was treated of in detail. 


IN concluding this part of my subject, I cannot 
too strongly impress upon my readers the necessity 
of frequently examining the state of the urine. 
"Those who wish to know any thing respecting the 
deranged operation of the urinary organs must sub- 
mit to this drudgery, or be content to remain ig- 
norant.  'DIhere is no alternative. Patients should 
be also directed to make general observations upon 
this subject themselves. In partieular, they should 
be directed to keep two or three large wine or 
ale glasses in their bed room, and. observe the state 
of the urine at different times of the day, especi- 
ally in the morning and evening, and likewise 
to note the changes which it undergoes by 
standing for some time; for which purpose, the 
different specimens should be permitted to re- 
main in the glasses for at least twenty-four 
hours. S il aa 


AGE,&C.SUBJECT TO CALCULUS. LITHOTOMY.207 


n 
ma 


CHAP. VIL 


General Observations on the Periods of Life, 
Ser, Climate, &c. most subject to Calculous 
Affections. On the Mortality attending the 
Operation of Lithotomy ; with Observations 
on the Circumstances in which it ought or 
ought not to be recommended. 


F OR the following data respecting the periods 
of life most subject to calculous affections, and 
similar cireumstances, I am indebted to preceding 
authors, and particularly to Dr. Marcet and. Mr. 
Smith,* whose works have been already so often 
referred to. 

'The first table is taken from Mr. Smith's va- 
luable paper, and represents the number of cases 
of operation for stone, at all ages, which have 
oceurred at the Bristol Infirmary: 


* Mr. Smith's paper was published after most of the pre- 
sent volume was written ; but for the sake of incorporating 
the valuable data it contained, the second chapter of this 
section was partly remodelled. 
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The following table, of similar import, though 
less extensive and perfect, is taken from the same 
excellent paper.  'Phe distriet is that of which 
the town of Leeds forms the centre, and the data 
are taken from the sütgeons books of the Tiosis 


Infirmary: 


* No operation. 
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Cases. 


10 years and under - - 88 
Between 10 and 20 - - 91 
20 and 30 - - 921 
30 and 40 - - 12 
40 and 50 - -. 928 
50 and 60 - - 21 
60and 70 -- 9 
"T0and 80-- 9 


qu nM 


197 Consisting of 
Males 188, Females 9. 


During a period of forty-four years, namely, from 
1772 to 1816, according to Dr. Marcet, the fol- 
lowing isa summary of the returns of cases of 
lithotomy in the Norfolk and. Norwich hospital: 


Consisting of 


Males. | Females.| Total. 


227, 8 235 
251, 20, 271 


"Totals A78] ag| 506 


Children under 14 years 
JAdU DO i uir 


The following table presents a general view of 
these data; and, as far as they can be exhibited, 
of the proportions of stone cases before and after pu- 
berty, and of theiroccurrence in the different sexes : 

P 
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Bristol. | Leeds. | Norwich, Total. Consetíug of 
14 years and under, 178 |. 96*| 235 | 509 || wu ]pemales. 
Above 14 years .... | 177 | 101 | 271 | 549 


1014| 44 

From these data, therefore, whether taken col- 
lectively or individually,;it appears, first, that nearly 
one half of. the «whole number of. stone cases oc- 
curs before the age of puberty ; and from the two 
first tables, that there is an evident inerease in the 
number of cases about the age of forty years. Se- 
condly, from the general table it appears that the 
proportion of females to males afflicted with this 
disease, is only about lin 93. "Phe Norwich ta- 
ble appears to show that the proportion of adult 
females with stone is greater than this estimate, 
and. greater also than that of female children ; but 
the Bristol table is at variance with this conclu- 
sion: these are most striking and important facts, 
the causes of which we shall now proceed briefly 
to inquire into. 

Every one who has paid much attention to the 
subject, must have remarked, that the urine of 
children in general before puberty, and more espe- 
cially from the age of one or two years to seven, is 
exceedingly liable to every species of deposite. 
TThisis, perhaps, common to all children, but it par- 


: * Estimated partly from tlie. proportions in the Bristol 
tables. 
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tieularly oecurs in those of a delicate constitution, 
or whose parents are dyspeptie or subject to gout 
or gravel. In the earlier stages, I think the kind 
of deposite is either lithie acid or the lithate of am- 
monia ; but from theirntability of the habit at this 
period of life, the diathesis is very apt to change 
to the phosphatie : hence, perhaps generally 
speaking, the phosphates are more frequently found 
to be deposited by the urine of children, than by 
that of adults. Children on these occasions, if 
elosely attended to, frequently manifest signs of 
some uneasiness about the back, and are very apt 
£o wet the bed during the night ; a cireumstance 
almost constantly indicating an umnatural state 
of the urine, and very frequently gravel. Under 
these cireumstances a nucleus is liable to be formed, 
the escape of which from the bladder, on account of 
the small size of the urethra at this age, particularly 
in boys, is almost impossible. '"Phus the calculus in- 
ereases rapidly in size; and, by the irritation it 
produces, generally brings on. the phosphatie dia- 
thesis, if it did not exist before, when extraction 
is the only alternative. 

Such is the most usual history of caleuli in chil- 
 dren; but the case is sometimes very different. 
"Thus, for example, the lithie acid diathesis does 
not change to the phosphatie before puberty ; and, 
from the diminished chanee of its undergoing this 
. transition afterwards, continues present for a 
P2 
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very long time, sometimes till late in life ; during 
the whole of which time the caleulus re- 
ceives occasional additions to its bulk, or perhaps 
almost constantly goes on increasing. n such 
cases the constitution is commonly sound, the ge- 
neral health good, and the symptoms by no means 
urgent— perhaps so slight as to almost escape the 
notice of a youth in high health and spirits. |. At 
certain periods, indeed, from violent exercise, &c. 
imitation may be felt, and the urine may be ren- 
dered bloody ; but these commonly soon subside; 
and the boy, the youth, the gay young man in the 
prime of life, are alike regardless of trifles, and too 
frequently disdain to complain or yield. This 
state of things, perhaps, continues till towards the 
age of forty; the hey-day of life has now past; 

the individual has perhaps been married for 
some years, and, from being less active, has become 
corpulent and gouty; for some time past the ir- 
ritation in the bladder has been more frequent and 
urgent, and he observes that his urine is loaded 
with gravel; he now begins to take the alarm, 
and to be apprehensive that his complaint may 
terminate in stone; a surgeon is consulted, who 
confirms his apprehensions; and here begins the 
tale of woe; his new disease haunts him perpetu- 
ally, and soon begins to affect his health and spi- 
ris; at length his constitution gives way—an 
irritable state of the system comes on—the phos- 
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phatie diathesis is induced, and a cruel operation, 
or a miserable death, is the only alternative. 

The above is not an imaginary picture. I think 
I have seen it realised in the majority of instances 
of lithie acid calculi which have come under 
my observation. It is, however, in many cases, 
difficult to persuade patients that their complaint 
is not new, or of more than a few months" or years' 
duration; but on questioning them a little more 
closely, enough will commonly be elicited, to sa- 
tisfy most of the contrary:—they will often con- 
fess, for example, that when they were boys at 
school, they had occasionally observed high coloured 
or bloody urine after violent exercise, or. that, 
when young men, they had sometimes observed 
the same symptoms produced during hunting, or 
other athletic exercises; with a variety of similar 
cireumstances, which it will readily occur to every 
one to inquire after. 

These remarks are applicable to the lithie acid 
ealeulus only, and for the most part to those well 
marked instances of it, which oceur in middle 
aged individuals. About the time of hfe when 
gout usually attacks the constitution, or perhaps 
a httle later, there 1s commonly a great tendency 
in the urine to deposit gravel, more especially if 
this had previously taken place in early life, or the 
person inherited the complaint from his ancestors: 
this, therefore, is a most important period for 
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those subject to such affections, and ought by no 
means to be neglected ; as a calculus already ex- 
isting in the bladder will very rapidly inerease at 
this period; or if there be none in the bladder 
already, there is a great risk that a nucleus will 
be formed in the kidney. A large proportion of 
ealeuli occurring in old men seem to be generated 
about this period. 

With respect to the periods of life most subject 
to the mulberry ealeulus, I can give very little in- 
formation. .Analogy would seem to show, that it 
follows nearly the same laws as the lithic acid cal- 
culus; though I have some reasons for believing, 
that it is more apt to occur in the prime of life 
than that species. "Phe. eireumstanee, also, of 
the roughness of its surface, constitutes a striking: 
difference between this species of caleulus and the 
lithie; and how much soever the two diatheses 
may resemble each other in other respects, this 
cireumstance must, lI think, cause a striking dif- 
ference in the mechanical symptoms produced by 
the two species of calculi, and render it impossible 
for a mulberry caleulus to exist long in the bladder 
without producing great irritation. . With respect 
to the cystic oxide caleulus, still less is known ; but 
the evidence formerly adduced seems to show, 
that it obeys the general law, in being, most ge- 
nerally formed before the age of. puberty. 

The phosphatie diathesis seems to occur most 
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naturally and frequently before puberty and in 
advanced. age; at least when caleuli are the exciting 
cause. But from what has been formerly advanced, 
it will appear, that this diathesis may be induced 
at all ages, from the agency of any of those causes 
caleulated to excite it. Hence, it not unfrequently 
occurs, as an original disease, in young men in the 
prime of life without being preceded by the 
hthic aeid, or any other diathesis. 

... As to the second point, so clearly established by 
the above data, namely, the infinitely greater fre- 
quency of caleulous diseases in the male than the 
female sex, as well before as after puberty; this can 
be only referred, at present, to the differences ex- 
isting between the length, &c. of the urethra in 
the two sexes, the shortness of the female urethra 
being favourable to the escape of the calculous 
nuclei. Something, also, may be ascribed, at 
least in the adult state, to the more regular and 
sober habits of females. 

I should in this place make some remarks on 
the frequency of calculi in different countries, and 
in different districts of our own country; also on 
the comparative frequency of the disease in mo- 
dern and ancient times; but the data on these 
points are, in general, too imperfect, at present, to 
permit us to arrive at any satisfaetory results. 
For what is known on these subjects, we are chiefly 
indebted to Dr. Marcet and Mr. Smith, to whom, 
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therefore, I refer the reader. It may, however, be 
observed,- that warm climates in general, and even: 
particular districts of our country, as Hereford. (in 
the hospital of which county there has not been 
a single applicant for stone since its erection in: 
1775), appear to be remarkably exempted from 
these affections. On the contrary, other districts, 
as that surrounding Norwich, are exceedingly 
liable to these affections... Mr. Hutchison has shewn 
that the disease is of rare occurrence among sea- 
faring people. With respect to the compara- 
tive frequency of the disease in ancient and mo- 
dern times, the most perfect data seem to prove, 
that the disease is more rare at present than 
formerly.  'lhese facts are very important, but 
at present they do not admit of a satisfactory ex- 
planation. 

After these observations, which I trust will be 
eonsidered as a sufficient illustration of our data, 
we come to make a few remarks upon a very im- 
portant question, conneeted with calculous affections, 
which. medical men are frequently called on to de- 
cide; namely, whether the operation of extrac- 
tion be immediately necessary, or whether it can 
with propriety be deferred for some time, or even 
altogether. 'lhe observations advanced on the 
different diatheses, in the former part of this 


* Med. Chirurg. Trans. ix. 448. 
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volume, will enable us to speak with greater cer- 
tainty on these points thàn could be done pre- 
viously ; but before we proceed, perhaps, it will 
not be amiss to inquire briefly into the mortality 
attending the operation of lithotomy. 

The following is a summary of the most perfect - 
data. we possess on.this subject. "The first and 
most complete table is taken from Mr. Smith's 
paper, so often quoted, and represents the mor- 
tality from lithotomy, as it has occurred at different 
ages in the Bristol Infirmary : 


Age. Rate of 
Mortality. 


10 years of age & under]l in 44 
Between....10 & 90|1.. 5. 


& 4 viv eju; e eius 20 7280 TT SCT 

3 éptuies o di i 30.. 40/1... 5 

DR PENIS URTS 40. 3. 501 1,...8. 

ae VM MIRO 50... 60 1.. 42 

hor ccc ooa tm DU SqUIL:. me 
ecc tm n 70 .. 8011 2 Before  puberty,* 
Mean at all — lin 44 4 Wok Pin 
as. . lin4f 


* Partly estimated. 
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The following table 1s also taken from the same 
paper, and refers to the Leeds district. "Phere 
occurred in the Leeds Hospital, 


Cases of T Rate of 
Lithotomy. Died. Mortality. 
from 1767to01777 |.. 94 of which 2| or1 in 12 
» MOTs41787424/69. 222: i0. Soo. 74 
1 1787... 110/524 98 2. ad. bf abo BA y dh 
Jd TOE. TROVO RTT 713... 6 
:3807. 7181717.4360^. 22221 3p dio; 


Mean at all ages. . 1in 74 


According to Dr. Marcet, the mortality in the 
Norwich Hospital, for the last 40 years, has been 


Before puberty, as ........ lin 18 
Adter puberty! 2T. 2v. LornoAb 
Dratall ape 565197, lin-I1ls 


From these data it appears, that the mortality 
from lithotomy has been much less in the Norfolk 
Infirmary than in either of the others, particularly 
inthe Bristol Infirmary. It also appears, from the 
Norfolk table, that the risk is less in children than 
in adults, in the proportion of about four to one ; 
but, on the other hand, from the Bristol table, the 
chances seem nearly equal. "These differences are 
at present inexplicable ; but, I think, from the 
greater number of cases occurring in the Norfolk 
Hospital and other cireumstances, that the data 
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furnished by that Hospital present the most ac- - 
eurate estimate of the relative mortality, before 
and after puberty, from the operation of lithotomy. 
Ilf we take the mean of all these data, we shall 
probably approach very nearly the ratio of mor- 
tality, asit occurs from lithotomy, at all ages, over 
the whole kingdom : 


Mean at all ages, in the 
Bristol Infirmary .. | ; 
Do. in the Leeds. ..... peu 
Do. in the Norwich. ...1.. 114 


Mean ratio of mortality lin 73, very nearly. 


We come now, in the last place, to make a few 
remarks upon the circumstances which ought to be 
taken into account, in determining our opinion with 
respect to the propriety or necessity of the opera- 
tion of lithotomy. 

1. The operation of lithotomy should in general 
be performed. either immediately or as soon as pos- 
sible, a. in all cases of caleulus occurring before 
puberty, of whatever species they may be; and, P. 
whenever the phosphatie diathesis is distinctly 
ascertained to be present, or even. when the urine 
abounds with pale coloured lithate of ammonia. 

à. Whenever a caleulus, no matter of what 
species, is ascertained to exist in the bladder before 
puberty, there can, I think, in general, be but one 


N 
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| opnion respecting the propriety of removing it. "The 
reasons are so obvious, that they scarcely need be 
stated ; it will be suffidient to remark, that a 
long series of inevitable suffering will be thus pre- 
vented, the risk of a fatal result diminished, and 
the chance of a perfect cure rendered greater than 
in a more advanced period of life. In general it 
will be better that the operation should be per- 
formed immediately ; but if the lithic diathesis be 
steadily present, if the state of the general health 
be good, and if the sufferings in consequence be 
moderate, the operation may be delayed till to- 
wards the age of puberty, as, from the favourable 
changes which commonly take place at this period, 
there will be less risk of the disease returning: 
but, if the general health appears to have given 
way, and the patient suffers a great. deal of pain 
and irritation, as is most frequently the case, de- 
lays will be exceedingly dangerous. /. As to the 
second point, I give it as my decided opinion that 
in all cases where the phosphatic diathesis is fairly 
established, the operation 1s the only alternative, 
and the sooner the better. "his opinion is founded 
on the facets sufficiently, I presume, established by 
the data brought forward in a preceding part of 
this volume, from which it appears that this 
diathesis uniformly succeeds to alltheothers; that 
it never changes when a caleulus exists in the 
bladder, so as to leave room to hope for a better : 
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consequently that it is the last and worst stage of | 
the disease, and will certainly sooner or later ter- 
minate the wretehed existence of the patient, if 
permitted to proceed.  'TThe only alternative in 
such cases, then, is, evidently,to remove the ealeulus 
as speedily as possible, before the constitution be- 
comes too deeply affected, and particularly before 
the bladder becomes diseased, which is one of the 
most certain and distressing consequences of this 
species of caleulus. Nearly the same remarks ap- 
ply when the urine is loaded with pale coloured 
lithate of ammonia, or the disease appears to be 
in a transition state ; as, in this case, I doubt very 
much, from what I have seen, if the lithie dia- 
thesis can ever be fairly re-established, at least 
while a caleulus exists in the bladder. 

2. 'The operation of hthotomy may be frequent- 
ly postponed under the following circumstances ; 
namely, when the calculus is small or of moder- 
ate size, and of the lithic acid species, and when 
the lithic acid. diathesis is steadily present, and par- 
tieularly if the patient be in the prime of life, 
the constitution, &c. sound, and the sufferings 
comparatively moderate ; provided always that the 
patient will conform to the necessary plan of re- 
gimen, &c. caleulated to remove or diminish the 
diathesis, and thus to prevent the increase of the 
calculus. 

It has been stated in a preceding chapter, that 

T 
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.& lithie acid caleulus has been frequently known to 
exist in the bladder for a very long time, without 
producing much uneasiness ; it 1s evident also, that 
if the urine can be preserved. in a perfectly natu- 
ral state, a caleulus thus situated can receive 
no. inerease in bulk; but it has been rendered 
probable, that these two cireumstances co-exist; 
namely, that a perfectly natural condition of the 
urine is generally aecompanied by freedom from 
pain and irritation, in this, as well as in all other 
species of caleulus: under these circumstances, 
therefore, I should feel great hesitation in recóm- 
mending a person in the prime of life, with per- 
haps a family of children depending upon his ex- 
ertions, to risk his life by submitting to the 
operation of hthotomy ; at least, till it had been 
ascertained, that the means proper for rendering 
the urine natural, &e. had been resorted to, and 
had failed ; or if they had been found temporarily 
beneficial, that they could not be persevered in. 
But ifthe proper means have been resorted to at 
an early period of the affection, which is of the 
first importance; and if they prove adequate to 
restore the natural eondition of the urine, and thus 
prevent the increase of the calculus ; and if patients 
will eonform to the necessary regimen, &c. with 
the view of preserving matters in this state, I am 
fully satisfied, from what I have seen, that in by 
far the greater number of instances, the subjects 
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of this disease may pass a great many "years, 
perhaps a whole life, with. a small or moderately 
sized lithie caleulus in the bladder, with compa- 
ratively very little suffering; and that thus the 
necessity of a cruel and dangerous operation may 
at least be put off till a period when life may be 
of less consequence, or perhaps altogether. On 
the contrary, if a patient be not sufficiently a 
stoic to adhere to the restrictive regimen, and 
other necessary means; or if these do not give him 
ease, or restore the natural condition of the urine; 
or if his situationinlife or daily occupation expose 
him to violent exercise, or other unfavourable cir- 
cumstances; I wish it to be distinetly understood, 
that in such cases the above advice is :napplü- 
cable, and the retention of. the calculus. dan- 
gerous. 

How far the above rules are applicable to the 
mulberry and cystie oxide caleuli, I do not know. 
The rough surface of the mulberry caleulus will 
probably produce, in most instances, too much 
imitation to be retained in the bladder for any 
length of time; but, with the exception of this 
circumstance, Ihave the strongest reasons for be- 
lieving, that this caleulus is subject to nearly the 
— same laws as the lithic acid species. Of the cys- 
tie oxide caleulus, for the reasons already so fre- 
quently repeated, I can say nothing. 

In eonclusion, it may be observed, that I wish 
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- the above remarks to be understood in a general 
sense, and as totally independent of surgical 
reasons or difficulties, with which I have nothing 
to do; but which must likewise be obviously 
taken into account, in all cases of. calculus in the 


bladder. 


With respect to the operation of so/cents of the 
stone, which formerly so much occupied the atten- 
tion of the profession, I know nothing, and hence 
have avoided the subject altogether. From what 
little I have seen, I am very much disposed to 
doubt if they can ever be so administered as to 
produce the desired effect; and this I Welieven is the 
general opinion on the subject. 


'Tur following is an attempt to illustrate the 
observations respecting the tints exhibited by the 
different sediments, composed chiefly of the lithic 
acid and lithate of ammonia. See page 121, et seq. 


I have recently met with sediments so strikingly 
illustrative of the opinions formerly advanced, 
and so charaeteristic of the first and second 
classes, that I have been induced to change the 
names before given, simply to yellow and red 
sediments. 'The colour of the sediment I had 
before adopted as charaeteristie of the first 
class, and which was the most perfect I had then 
seen, was identical with that of ripe nuts ; hence 
the name. But this sediment evidently contained 
red, and therefore belonged to the second class, 
of which it constituted a pale variety. 
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à. I. Yellow Sediments. 

bs These owe their colour almost entirely to the na- 
tural colouring principle existing in healthy urine. 
No. 1 and 2 are the tints sometimes exhibited by crys- 
tallized gravel, when tinged simply by the principle in 
question. "The paler tints of this class, as No. 3, are 
sometimes met with during the transition stage exist- 
ing between the lithic acid and phosphatic diatheses. 
This class of sediments is confined to peculiar states of 
the general health, and does not necessarily indicate 


fever. | | 
II. Red or Lateritious Sediments. 


No.1 is the most perfect tint of this class, and is 
not common, being confined for the most part to crys- 
tallized. gravel deposited during fever or inflammation. 
No. 2 is the tint, some shade of which is usually as- 
sumed by amorphous sediments deposited during fever. 
No. 3, or some tint between this and No. 3 of "yellow 
sediments, is perhaps the most frequent of all the forms 
assumed by amorphous sediments, and is that which 
occurs during slight feverish irritability produced by 
errors in diet, &c. "This class of sediments almost 
always: indicates more or less of fever, and owes their 
colour to a mixture of the tints of the first and third 
classes. 


HI. Pink Sediments. 

This class of sediments owes their colour to the pur- 
purate of ammonia chiefly, and is rather of uncommon 
occurrence. No.listaken from a very perfect specimen 
sent me by. Mr. Astley Cooper. It occurred after the 
operation of paracentesis, for dropsy. Nos. 2 and 3 
are also from. dropsical urine. Mr. Cruickshank sup- 
posed this form of sediment to indicate disorganization 
of theliver. Iam disposed to agree with him so far, as 
to believe that it frequently indicates some great 
derangement, if not disorganization, of that. viscus. 
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I. Yellow Sediments. 
No. 2. | No. 9. 


II. Red or Lateritious Sediments. 
No. l1. No. 2. No. 3. 


It may be observed that the above are intended 
to represent the general characters only of the 
colours in question. Every one must have observed 


that these sediments occur of all possible shades ; 
henee, the different classes gradually run into one 
another, so that it is difficult to say, in some 


instances, to which a specimen belongs. 
THE END. 


C. Ballwin, Priuter, New Bridge-street, London. 
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